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EDITORIAL 


HOSPITALS SHOULD NOT PRACTICE 
MEDICINE 


N about forty cities in the United States plans have been 
adopted or are about to be adopted to put into force a 
Hospital Service Plan called “‘three cents a day for 

hospital care.” 


Groups of at least ten persons, half of whom must be employed, 
may join. There are no occupational restrictions or salary limita- 
tions. Professional people, artists, writers and musicians will be 
eligible to join. . . . No one more than 65 years old will be ac- 
cepted. . . . There is no financial investigation, no red tape, and 
no physical examination. . . . By the payment of 90 cents a 
month, usually by deduction from your pay, with at least nine 
others in your group, you may assure yourself of this protection. 
We have quoted from a prospectus of such a plan. 

The pian (most of the plans are identical for the most part) 
offers bed and board in a semi-private room (the hospital 
is paid $6. a day per patient, as a rule), general nursing care, 
routine laboratory examinations, ordinary x-rays, use of 
Operating room, maternity care, routine medications and 
dressings, general anesthesia (when such service is supplied 
by the hospital) and all other customary routine medication 
and hospital service which may be prescribed by the physi- 
cian during the period the patient is in the hospital. The 
plan provides for twenty-one days of hospital care in any 
year, and should it be necessary to remain in the hospital 
beyond twenty-one days, the patient will receive a discount 
of 25 per cent off regular hospital charges. 

All in all, a splendid plan of insurance for hospital care 
in case of sickness. The “‘small payment plan” is not run for 
profit. One prospectus says, ““Under this plan, you [the 
patient] must make separate arrangements with your per- 
sonal physician regarding his fee, as the cost of his services 
is not included in the hospital service plan.” 

In New York State the State Insurance Law was amended 
to permit this plan to be placed in operation. The present 
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rates to be charged the subscriber have 
been approved by the State Department 
of Insurance. 

This plan was first tried at Dallas, Texas, 
and has been in force about five years. 
We learn from physicians in Dallas that 
one objection to the plan has been that 
it has caused over-hospitalization. Too 
many patients have sought hospital care 
who were not hospital cases in the true 
sense of the term. 

However, admirable as the plan is, and 
no doubt the idea will spread, and those 
who subscribe will not have the worry of 
meeting hospital bills, there are a few 
specks in the ointment. 

Inasmuch as one plan is about similar 
to other plans we quote a paragraph from 
a contract before us: 


Hospital care, as the term is used herein, 
includes bed and board, general nursing care, 
use of the operating room, ordinary dressings 
and medications, anesthesia, when such service 
is supplied by the member hospital and ad- 
ministered by a salaried employee of the 
hospital, laboratory examinations consisting of 
urine examinations, complete blood count, basal 
metabolism, stool examinations and examina- 
tions of pathological tissues, and Ordinary x- 
ray examinations and other routine care. 


In most States corporations cannot 
practice medicine. Only the individual 
duly licensed can practice medicine. The 
hospital, a corporation for simplicity, 
can give a patient a bed and board and 
nursing care, but there it must stop. It 
can hire technicians to take x-rays or to 
stain and cut and mount tissue, or do 
blood counts, but only a licensed physician 
can interpret such films or reports. A 
technician can report a white cell count of 
30,000 but he cannot say peritonitis is 
present; a technician can stain and mount 
tissue but he cannot make a diagnosis 
of carcinoma. The distinction is obvious. 

When this type of plan becomes uni- 
versal the physician who has seen his 
practice taken from him, in part, by pay 
and free clinics and other agencies, will 
have a pernicious set-up to combat. In 
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this plan provision is made to look out for 
the patient, the hospital is paid, but the 
physician must enter into a _ contract 
regarding his fee. If we close our eyes and 
permit hospitals to practice medicine, if 
the hospital is permitted to take x-rays 
and make diagnoses, and interpret labora- 
tory findings, in their desire to benefit by 
receiving the greatest number of patients, 
the first thing we know the physician in 
practice will be out in the cold. How easy 
for an interne or a resident to assume the 
responsibility for the patients admitted 
under this plan. One can imagine further 
and see the hospital staff men hovering 
in the background as guardian angels to 
guide the internes, if necessary. This is 
splendid in the case of free clinic patients; 
but under this plan the patient is through 
the Hospital Service Company paying the 
hospital $6.00 a day. He or she is a private 
patient. Only a licensed physician should 
be in charge. 

In many places hospitals are practicing 
medicine. Call it by some other name but 
after one gets down to rock bottom they are 
competing with the doctor. In Brooklyn, 
N. Y., for example, eleven hospitals accept 
obstetrical cases for a flat fee. For exam- 
ple, a pregnant woman applies for hospital 
and obstetrical care. If she can pay fifty, 
sixty or seventy dollars (and no questions 
asked) she is accepted. An interne, resident 
or in some cases an attending obstetrician 
cares for her, all for the flat sum paid. 
The hospital gets the entire fee. The pa- 
tient is not considered a charity patient. 
In the same city, seventeen hospitals 
admit patients for the removal of tonsils 
and adenoids under the same plan (it 
averages about $15 or $20 in full); and five 
hospitals contract to give a course of treat- 
ment for the relief or cure of hay fever. 

The Economic Commission of the Medi- 
cal Society of the County of Kings (N. Y.) 
decided, in part, as follows: (1) That the 
Director of the Plan and his staff of assist- 
ants and salesmen be urged to clearly state 
and explain to prospective subscribers 
that the services of a physician are not 
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included in the plan. (2) That coercion by 
subscribers, hospital officials or lay organi- 
zations to achieve hospitalization for that 
type of illness that ordinarily would be 
cared for by a physician at home without 
hospitalization will not be tolerated. (3) 
That recommendation for hospitalization 
should be honored from a practicing private 
physician only, and that every effort should 
be made ...to prevent their being 
honored when they emanate from dis- 
pensary or admitting room officials, in- 
terns or residents, or paid physicians 
employed by the hospital. (4) That the 
hospitalized subscriber is the patient of 
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the staff physician only, and except by 
his direction no medical or surgical care 
may be rendered by the interne, resident 
or paid physician on the staff of the 
hospital. 

When this matter comes before the 
County Medical Societies throughout the 
country they would do well to endorse 
the inclusion among the benefits to be 
rendered to the subscribers those services 
which are basically instituional functions, 
but not endorse inclusion of any services 
which may be interpreted under the law 
as constituting medical practice. 


We 


NOTICE 


Dr. Frank M. Lahey, whose article 
“An Extraperitoneal Method of Trans- 
planting Ureters into the Sigmoid” ap- 
peared in the March issue of the JouRNAL, 
has asked that we publish the following 
note: 


Since sending to your Journal the descrip- 
tion of an extraperitoneal method of trans- 


planting ureters, my attention has been called 
to the fact that this method had previously 
been described and employed by Dr. Hugh 
Cabot, and I wish to take this opportunity to 
thank him for calling my attention to it and 
complete priority for its 


to accord him 


description. 


(Signed) Frank M. Lahey. 


quarters . 


Subscribers to THe AMERICAN JOURNAL oF SurGeERY visiting New York City are invited to 
make the office of the publishers (Paul B. Hoeber, Inc., 76 Fifth Avenue, New York) their head- 
Mail, packages or bundles may be addressed in our care. 
be made for those advising us in advance; kindly notify us in detail as to requirements and prices. 
List of operations in New York hospitals on file in our office daily. 


Hotel reservations will gladly 
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RECONDITIONING THE POLIO DERELICT 


WALTER TRUSLOW, M.D., F.A.C.S. 


Consulting Orthopedic Surgeon Brooklyn, Long Island College, etc. Hospitals 


BROOKLYN, N. Y. 


EW are aware of the great strides 
which have been made in conserving 
the weakened muscles of the victims 
of poliomyelitis, in the prevention of 
deformity and of the advance made even 
in late rehabilitation. In the experience 
of the orthopedic surgeon, no victim of 
poliomyelitis should ever become a derelict; 
to him even the greatly disabled and 
deformed paralytic may be much improved 
and brought back to a high percentage 
of bodily, of social, of economic efficiency; 
moreover he knows of no resaonable age 
or duration since the attack in which 
means of ameliorating the condition of 
the cripple cannot be used to the victim’s 
advantage. The writer, because he finds 
even in the medical profession very in- 
adequate understanding of the possibilities 
and the methods of attaining these results, 
endeavors to point the way, by using and 
commenting on illustrative cases. 
The surgeon who assumes charge of one 


of these “‘derelict”” cases must know fully 


all that can. be discovered of the history 
of the acute attack and what has been 
done for the patient, and, after a thorough 
examination of the patient and thoughtful 
notation of his present disabilities, should 
formulate at least a tentative plan of 
procedure. The surgeon must not only 
be skilled in his work, but he must evaluate 
the patient’s capacity for future useful- 
ness: the patient’s mental, and, one may 
say, his moral training, and the surgeon 
must sympathetically explain what may 
and may not be expected. In this he is 
guided by certain principles of procedure: 
1. If bracing has been necessary to 
conserve strength and to prevent de- 
formity, bracing will often be necessary 
for these purposes for a while longer. 


2. Bracing often is lessened in extent 
and in some cases is discarded as the opera- 
tive reconstruction of a joint mechanism 
substitutes a permanent anatomical sta- 
bility for a mechanical aid. 

3. Existing deformities, as distinguished 
from disabilities, are to be corrected first, 
although the stabilizing operation and 
the deformity-correcting operation often 
constitute one and the same procedure. 

4. The surgeon views his problems as 
twofold, first, those of “joint controls” 
and second, as those of deformities. 

5. While the earlier corrective methods 
resorted to tendon transplants, because 
the basis was weakness of individual 
muscles, present-day practice does re- 
modeling of bone because of better stability 
and because of the deformities encoun- 
tered. Sometimes tendon transplantation 
is combined with bone reconstruction. 

6. Where much operative procedure is 
indicated it is usually best to work in 


.Stages, with two to six months’ interval 


between the operations. 

7. As a rule, one should correct from 
below upward. 

Of 260 consecutive cases of poliomyelitis, 
taken from the writer’s private histories, 
operations have been performed on 53 
persons, or about 22 per cent. The following 
illustrative cases are classified according to 
joint-controls cared for in the individuals. 

One foot-ankle (27 cases, 3 cited): 


Case 1. H. R., boy ten years of age. 
Severe attack at three years of age. Adequate 
medical care during the attack and for a few 
weeks following, but insufficient protection to 
prevent deformity. When seen, seven years 
after the attack, he had a marked left clubfoot 
(talipes equinovarus). 
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Operation: Cuneiform osteotomy of the mid 
dorsum of the tarsus, plantar fasciotomy and 
myotomy, tenotomy of the Achilles tendon and 
of the extensors of the great toe and of the 
fifth toe. 

Result: This boy came to the office ten 
years later, aged twenty, stating that he had 
won second place in a recent 100-yard dash, 
in a city inter-high school athletic meet. 

Case ul. H.L., girl four and one-half years 
of age. Three operations on the same foot. 
Moderately severe attack two months previous 
to first visit. Examination showed left lower 
limb involved with tendency to equinovalgus 
deformity of the left foot. She was given much 
protection to the limb for two years. 

Operation: Astragalectomy,' with transplan- 
tation of the tendon of the peroneus longus 
into the Achilles tendon, followed by bracing 
for two years. At eight and one-half years of 
age, it was noted that the relations of the mid 
foot and of the heel to the leg bones was 
excellent, but that there remained a foot-drop 
valgus of the fore-foot. 

Operation: Removal of a wedge from the 
dorsal mid-tarsus, using the same bone wedge 
as a stabilizing graft, placed at right angles, 
into a prepared groove across the manually 
corrected dorsal surface of the mid-tarsus. 
At twelve and one-half years, the stability of 
the mid-foot and heel remained excellent, 
but there was a partial recurrence of the foot- 
drop valgus of the fore-foot. 

Operation: A practical repetition of the 
second operative procedure, which has held 
for five years. 

Result: At seventeen years, this girl has a 
strong left limb. She can run, walk and dance 
and considers herself normal. 

Case ut. V. M. U., man, forty-three years 
of age. Severe attack of infantile paralysis 
at nine months of age. When seen at forty-three 
years of age, he had marked equinovarus 
deformity of the left foot. Had been accustomed 
to having specially made shoes for years. 
This shoe would help his walking somewhat, 
when new, but it would quickly assume the 
shape of the deformity and so lose what 
support it had afforded. He always used a cane 
and his walking was limited, at best, to a 
block or two. 

Operation: Subastragalar arthrodesis was 
done,* including the removal of the head and 
neck of the astragalus and of restricting wedges 
of bone from the internal cuneiform, from the 
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first, second and third metatarsal bones, 
subcutaneous tenotomy of the Achilles tendon 
and of the plantar muscles and ligaments. 
Result: In six months he could walk two 
miles without a cane and could use store- 
bought stout shoes. When last seen, seven 
years after the operation, still showed the 
early wasting of the calf muscles, but con- 
sidered himself nearly 100 per cent efficient. 


These cases are presented to show what 
may be done with the adult as well as with 
young children. Case 11 was one in which 
the proper stabilizing of the ankle-foot 
obviated the necessity of expected opera- 
tion at the knee and possibly at the hip. 

Two ankles-feet (g cases, 2 cited): 


Case iv. M. C.,, girl, nine years of age. 
Attack at six years of age. Efficient medical 
care during the attack and for about one year 
thereafter. When seen, she had fairly good 
hip and knee controls, but right foot tended 
toward talipes calcaneovalgus and left foot 
toward talipes cavovarus. Given protective 
care for many years. 

Operation: At twenty-one years of age, it 
was noted that the stability of the right mid- 
foot and heel was good, but that foot-drop 
deformity persisted. Cuneiform osteotomy 
at the dorsum of the mid-foot was performed. 

Operation: At thirty years, the cavovarus 
of the left foot was a disabling annoyance to 
her. Cuneiform osteotomy at the dorsum of 
the mid-foot was done. 

Result: When last seen, at age of thirty-four, 
this young woman had feet which were ade- 
quate. She could walk several miles and could 
dance. 

Case v. Miss E. M. K., thirty-seven years 
of age. Attack at two years old. She had had 
fairly adequate previous treatment, but pre- 
sented the deformities of left talipes equino- 
cavus, with considerable contraction of the 
extensors of the toes and marked claw-toes 
of the right foot. She could get about, but 
often with pain and always with limping. 

Operation: At age of thirty-seven, on left 
foot, tenotomies of the Achilles tendon, of 
plantar muscles and ligaments and of toe 
extensors. Three months in plaster of Paris 
dressings, followed by simple insole brace. 

Operation: At age of thirty-eight, the left 
foot showed the equinus and cavus deformities 
corrected, but clawing of the first and second 
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toes remained. Transplantation of the extensor 
tendons of these toes into their respective 
metatarsal heads proved adequate to make the 
right foot efficient. 

Operation: At age of forty-three, clawing of 
toes 2, 3 and 4 of the left foot was troublesome 
to this lady. The operation consisted in a 
plantar approach, with removal of the heads 
of metatarsal bones 2, 3 and 4. The end-result 
was good, but the writer has discarded this 
operation, because it involves the weight- 
bearing structures, necessitating many weeks’ 
delay in allowing the patient to bear weight 
on the foot. 

Result: When last seen, at age of fifty years, 
this lady had excellent feet, allowing her to 
stand, to walk a considerable distance and 
enabling her to buy ordinary shoes, which she 
appreciated. 


These 2 cases are of interest in that there 
was a long interval between the operations, 
in the first case, and in that both of them 
illustrate the possibilities of excellent 
results in those who are well along in life. 
In cases of claw toes, the writer now simpli- 
fies the operative procedure by the removal 
of a sufficient amount of the proximal 
phalanx of the toe involved to allow the 
flexor and extensor tendons to balance 
each other without contraction of either. 
The approach is on the dorsum of each 
toe separately. The extensor tendon is 
drawn aside and a portion of the proximal 
phalanx (usually one-half or more of its 
distal end) is cut away with bone-cutting 
forceps. The advantage of this procedure 
is simplicity of execution, non-interference 
with the tendons involved (except that it 
compensates for their shortening, which is 
desired) and that it provides the briefest 
possible interference with weight-bearing. 
If this alone is done, no matter to how 
many toes, the weight on the foot may 
usually be allowed in two weeks; generally 
three weeks if the great toe was operated 
upon for coincidental hallux valgus. 

One knee (1 case, 1 cited): 


Case vi. M. M., girl ten years of age. 
Attack at three years of age. Fairly adequate 
protective care for one year, but little there- 
after. When seen, at age of ten years, this girl 
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presented contraction deformity of the left 
hip, left knock-knee and moderate left talipes 
equinovarus. During four years of conservative 
treatment, the hip contraction was overcome, 
the knock-knee improved and the club foot 
overcome. 

Operation: At age of fourteen, the quadriceps 
muscle was very weak and the strong ham- 
string muscles kept up the knock-knee de- 
formity. Cuneiform osteotomy near the end 
of the femur and transplantation of the tendon 
of the semimembranosus muscle into the 
patella was done. 

Result: At age of fifteen, one year later, this 
girl walked with very little limp, the leg brace 
had been discarded, the knock-knee remained 
cured, the club foot had been corrected with 
plaster of Paris dressings and she had an 
estimated 60 per cent of efficiency in extension 
of the knee. She could romp and play. 


With knee deformities overcome, but 
with very inefficient action of the quardi- 
ceps tendon, the transplantation of one 
or more of the hamstring muscles into 
the patella is a useful procedure. It 
seldom results in a 100 per cent knee 
extension power, but it usually allows the 
patient to walk up stairs, permits ordinary 
walking without the hand pressure on the 
knee, often seen, and even running. Braces 
are usually discarded. The cases must be 
selected with care, with consideration 
of other joint-control weaknesses, which 
may interfere with the general efficiency 
of the limb. 

One ankle-foot, one knee (5 cases, 1 
cited): 


Case vi. P. K., boy five years of age. 
Severe attack at two years. When seen, there 
was a left limb shortening of 5¢ inch, tendency 
to left knee-back and the left ankle-foot was 
flail. Conservative treatment for one year. 

Operation: At six years of age, astragalec- 
tomy,! resulting in a high degree of efficiency, 
but with knee-back. Supportive treatment 
to the knee for eight years. 

Operation: At fourteen years of age, im- 
plantation of autogenous fascia lata between 
the rear of the outer condyle of the femur 
and the head of the fibula and plication of the 
posterior capsule of the knee. 
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Result: At age of twenty, this boy had a 
stable foot and a strong knee. He was able to 
enter lightly into high school athletics, and he 
required only a slight lift to the left shoe to 
compensate for a 14 inch shortening. 


This is considered a good result for the 
difficult condition of paralytic knee-back. 
The proper operation for the disabilities 
and the deformities of the ankle-foot nearly 
always results in a strong foot. It is be- 
lieved that this stable base had much to 
do with the improvement following the 
operation of the knee. 


Two ankles-feet, one knee (4 cases, 
I cited): 
Case vu. T. S., girl aged thirteen. Severe 


attack at five years of age. When seen, she 
walked with two crutches, right leg decidedly 
knock-kneed and with a flexion deformity, 
20° outward rotation of leg, right foot in 
equinovarus; moderate scoliosis, due largely 
to unbalanced bases of support. 

Operation: At thirteen years of age, osteot- 
omy of tibia, just below the knee, to correct 
right knock-knee, knee flexion and outward 
rotation of leg. Immediate result good. 

Operation: At fourteen years, subastragalar 
arthrodesis? to correct right club foot. 

Operation: At fourteen years (one week after 
previous operation) subastragalar arthrodesis? 
to correct left club foot. These operations 
improved the feet greatly, but although the 
deformities of the knee were overcome, the 
right knee was practically flail. 

Operation: At fifteen years of age, complete 
arthrodesis of right knee. 

Result: At eighteen years, this girl, who had 
been greatly handicapped by paralytic dis- 
ability and crippling deformities, was by no 
means a perfectly efficient machine, but was 
then able to walk with one cane and a slightly 
raised shoe. Had she not been so decidedly 
overweight, she could probably have discarded 
the one cane. As it was, she said she could 
walk half a mile. 


It was right to have given this girl the 
advantage of the deformity correcting 
operation on the right knee and the 
stabilizing operations to both feet, before 
resorting to the fixation of the right knee. 
When, however, it is found that a knee 
is entirely inadequate to do its work and 
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if reasonable expectation of leg lengthening 
by normal growth in the opposite limb is 
attained, the stiffened knee results in 
great usefulness. Discussion of the pros 
and cons must be had with the patient. 
For instance, the writer concurred with 
one patient in not advising this procedure. 
This young woman was an organist and 
with her ring-controlled knee brace she 
could use the organ foot pedals. She could 
not have done this with the knee stiff. 

One foot, one knee, one bip (1 case, 1 
cited): 


Case 1x. A. H., boy aged twelve. Severe 
attack at age of four years. When seen, at 
age of twelve, walked with two crutches on 
one poor right limb; no weight on left limb 
because of bad left hip contraction deformity. 
He had severe right knock-knee and knee-back 
and right equinovalgus; left hip contraction, 
left knock-knee and flexion contraction and 
left talipes equinovarus. During the eight 
years since his attack, he had received very 
little protection to his muscles or to prevent 
deformity. There was also a moderate scoliosis. 

Operation: At age of twelve years. Extensive 
tenotomies of the muscles attached to the 
anterior superior spine of the ilium,* with 
manual stretching and hip spica, to correct 
the left hip contraction deformity. 

Operation: At age of twelve, (lve months 
after hip operation), astragalectomy,' to correct 
right talipes equinovalgus, and cuneiform 
osteotomy, near the upper end of the tibia, to 
correct right knock-knee. For two years, 
plaster of Paris dressings and bracing of both 
limbs; also much of the spine deformity was 
overcome by successive corrective plaster of 
Paris jackets. 

Result: When last seen, at age of fifteen, 
this boy, who had been severely crippled, was 
not entirely freed from his braces, but he was 
greatly improved. He had not received as 
much body repair as he might have because 
his parents thought he had had enough. 


Hip contraction, often associated with 
the knee contraction deformity, is a 
very crippling disability as the long 
duration of stretching of the hip extension 
muscles severely weakens this important 
mechanism. It is the result of neglect. 
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It is usually found in those who, because of 
great weakness, sit long hours in a chair, 
usually a wheel chair. It should be pre- 
vented. It can be overcome, although 
sometimes with difficulty, and the recovery 
of the gluteal muscles is slow. 

Two ankles-feet, one knee, one hip (3 
cases, I cited). 


Case x. P. P., girl seven years of age. 
Attack at two years, said to have been moder- 
ately severe. When seen, at seven years, was 
wearing a left long leg brace and was using 
one crutch. Left hip was very inefficient, but 
without deformity, left knee practically flail, 
left ankle-foot was stable, showing evidence 
of an astragalectomy, said to have been 
performed at six years of age. The right hip 
was self-sufficient, right knee fairly strong, 
right ankle-foot was in equinovalgus. 

Operation: At seven years of age, tenotomy 
of the Achilles tendon and Whitman’s loop 
operation,® using the strong peroneal muscles 
to reinforce the weak tibials for right equino- 
valgus deformity. For six years, conservative 
supportive treatment was given the left limb. 

Operation: At thirteen years, the left gluteal 
muscles were reinforced by transplanting the 
lower insertion of the left erector spinae 
muscle,* through a prepared tunnel, into the 
greater trochanter of the left femur. After a 
few months protection of this transplant, 
hip extension power was markedly increased 
and left hip sway-back (in walking) had been 
almost eliminated. The left knee, however, 
was very weak, and was braced for four years 
longer. 

Operation: At age of seventeen years, there 
being sufficient evidence that the opposite 
stronger limb had ceased to grow, arthrodesis 
of the left knee with limb shortening, by bone 
transplantation at the knee, was performed. 
At this time the girl had 134 inches shortening 
of the left limb. One inch of this was overcome 
in the process of arthrodesing the knee, by 
making use of five pieces of bone, taken from 
the external condyle, from the internal condyle, 
from the inferior surface of the outer condyle, 
from the inferior surface of the inner condyle 
and a pyramidal shaped piece from the upper 
inner corner of the tibia. The removal of these 
pieces of bone left a perfect alignment of the 
contiguous bones, femur and tibia. Each of 
these five pieces of bone was thoroughly 
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denuded of cartilage and packed in between the 
raw surfaces of the femur and of the tibia. 
Plaster of Paris dressings were used for about 
six months. 

Result: At age of twenty, this girl walked 
without any artificial support, other than a 
slight raise of the left shoe to compensate for 
the 34 inch shortening that finally remained. 
Her left hip had no backward give, her knee 
was fixed and both ankles and feet were 
self-sufficient. 


As far as the writer has been able to 
discover, this is an original procedure for 
lengthening the limb. A known shortening 
of 134 inches was met by the insertion of 
bone inlays sufficient to increase the 
immediate length of the limb by 134 inches. 
In future cases, the writer would endeavor 
to eliminate the final shortening by adding 
enough bone inlay to more than increase 
the known bone shortening and by keeping 
the patient from weight-bearing for the 
full six months of the bone repair dressings. 
In this case weight-bearing had _ been 
allowed, in the plaster dressing, at two 
months. 

Two ankles-feet, two knees, two hips 
(1 case, 1 cited): 


Case x1. S. C., boy four years of age. 
Severe attack at two years. When seen, the 
boy could barely walk with two long leg braces 
and two crutches. There were flexion contrac- 
tions of both hips and both knees, both knees 
were knock-kneed, both legs were in outward 
rotation and both ankles-feet were very weak, 
but without deformity. There was a mild 
scoliosis. 

Operation: At age of four, extensive tenot- 
omies of the muscles inserted at the anterior 
superior spine of the ilium,‘ for flexion deform- 
ity of the right hip, was done, followed by three 
months use of long hip spicas. The right knee 
flexion was overcome with plaster of Paris 
dressings. 

Operation: At age of eight, astragalectomy' 
for right flail foot and cuneiform osteotomy 
near the upper end of the tibia for right 
knock-knee and outward rotation of the leg 
was performed. 

Operation: At age of eight, three weeks after 
the preceding operation, the same procedures 
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were executed at the left foot and left knee 
for the same conditions. 

Result: At twelve years of age, this boy was 
greatly improved, the deformities were over- 
come, but he was still obliged to use the left 
leg brace, because of inadequate left knee 
control, although both ankles and both hips 
were reasonably self-sufficient. 


Much had to be done for this boy. It 
is believed that, at about the age of 
eighteen years, he should have arthrodesis 
of the left knee, to enable him to go with- 
out bracing. 

Spine (2 cases, 1 cited): 


Case xu. E. M., girl three years of age. 
Severe attack four months previous to being 
seen. When presented to the writer, she could 
not sit or stand. Her low back was very 
weak. Both hips, knees and ankles-feet showed 
very inadequate power. This girl was given 
protective care to the limbs and corrective 
plaster jackets, for ten years. Deformities in 
the lower extremities were prevented but, 
in spite of vigilant conservative treatment, 
the scoliosis deformity increased. 

Operation: At age of thirteen, spinal fusion, 
by Hibbs’ method, fusing from the mid dorsal 
to fifth lumbar vertebrae. 

Result: At sixteen years, there was still some 
curvature deformity, but for three years 
there had been no increase in this. The right 
leg still needed support, but the left limb was 
self-sufficient. She could walk a half mile and, 
for one who had been so disabled, she presented 
a high degree of body efficiency. 


Paralytic scoliosis is one of the most 
difficult conditions we have to deal with. 
Many of these patients present but little 
intrinsic weakness, in the lower back 
and lower abdomen. The deformity is 
traceable to long-sustained inequality of 
the limbs. This group, as in many of the 
writer’s patients, are improved by equaliz- 
ing the posture by balancing the supportive 
power below the pelvis. Some of the 
paralytic scolioses require corrective jack- 
ets. On the other hand, the scoliosis which 
is due to great inherent weakness in the 
waist girdle requires direct attention. 
Adequate spinal fusion or spinal ingrafting 
may be a great aid. When, as in the writer’s 
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case, not herein outlined, the respiratory 
and abdominal peristaltic functions are 
involved, the operation may be a decided 
risk to life. This other patient pulled 
through and the end-result was good, but 
the hazard for two or three days following 
the operation was a cause of much anxiety. 

These 12 cases have been cited especially 
to illustrate what may be done with those 
poliomyelitis patients who are much crip- 
pled as well as with those who are less 
handicapped, and to indicate that recondi- 
tioning may be done with those who are 
well past childhood and actually long 
years after the attack; also to point out 
that, although many of the deformities 
most frequently seen could have been 
prevented, most of them may be overcome 
and the patient’s efliciency, both bodily 
and sociologically, greatly increased. 

It is believed that the end-results of the 
writer's other operative cases present 
as good an average as those cited. Of the 
260 poliomyelitis cases recorded by the 
writer, it is noteworthy that but 53 were 
operated upon. This is in part due to the 
unwillingness of the individuals and rela- 
tives to accept the procedure advised. 
But it is largely due to the fact that, 
although some of the disabilities and 
deformities were comparatively mild and 
responded to conservative treatment, a 
large number of the non-operated cases 
were amenable to simple deformity cor- 
rection by plaster of Paris dressing, to 
long-continued protection and to gradually 
increased muscle re-education. 

The poliomyelitis patients who are 
most benefited by operation may be 
divided into two groups, namely (1) those 
who, although having had adequate protec- 
tive care, including the prevention of 
deformity, have a late remaining disability 
which may be compensated for by a 
stabilizing operation, and (2) those, coming 
late to the surgeon, with deformity added 
to the intrinsic disability. In the first 
group, the operation should be considered 
as only a phase in the care of the patient. 
It is doing, in the only way possible 
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in some cases, what in others may be 
accomplished by mechanical means. As 
is uniformly to be observed, in the illustra- 
tive cases, operation is preceded by and 
followed by much protective care and 
thoughtful muscle re-education. In the 
second group, the deformity is in itself 
so disabling and so greatly retards and 
prevents muscle recovery that it must be 
overcome as soon as may be. But the same 
follow through, by conservative means, 
as in the disabled cases, is essential. 

It might be interesting to estimate the 
raising of total mechanical efficiency of 
these 12 operated cases, based on the 
methods which are applied by various state 
compensation boards and insurance com- 
panies. Perhaps an average increase of a 
condition of 40 per cent of mechanical 
efficiency to, say, 85 per cent would not 
be far from correct. A few were higher than 
40 per cent; but many were much lower 
than 40 per cent of mechanical efficiency 
before the reconstruction work was done. 
But this does not tell the full story. The 
improvement in the morale of the patients, 
the substitution of hope for despair, the 
sense of becoming “like other folks” is of 
inestimable value. 


SUMMARY 


1. Poliomyelitis cases, after a survey 
of the imminent dangers of the acute 
attack, should receive adequate protective 
care, but this is frequently neglected. 

2. Some patients will recover with con- 
servative protective care and gradual 
muscle re-education alone; some will not so 
recover, leaving a residual disability which 
may be compensated for by operation. 

3. Much delay in recovery of muscle 
power is traceable to lack of protective 
care; nearly all deformity is due to this. 
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4. Uncorrected deformity constitutes an 
added factor, in delaying and prevent- 
ing recovery, by maintaining a constant 
stretching of weak muscles. 

5. Even with the deformity added to 
the intrinsic muscle weakness and with 
possible destruction of central nerve cells, 
much improvement in body efficiency may 
be attained with the properly planned and 
— operation or operations. 

6. In the worst cases, several operations 
may be necessary. 

7. The degree of capacity for improve- 
ment, both mental and moral, as well as 
the possibility of lessening disabilities and 
deformities, must be weighed in planning 
reconstruction work. 

8. The operation, important as it Is, 
must always be considered as only one 
part of the entire care of the patient. His 
“come-back”’ is as much the result of 
thoughtful conservative treatment, before 
and after the operation, as to the operation 
itself. 

g. In the present group of 260 consecu- 
tive poliomyelitis cases, of which 53 were 
operated upon, 12 operation patients are 
specially reported, as illustrating a succes- 
sion of grave disabilities and to point out 
how each type is cared for. 

10. The writer’s experience leads him 
to believe that no age and no lapse of time 
since attack precludes promise of a high 
degree of improvement in body efficiency, 
if the general condition of the patient 
warrants the procedure; and he adds his 
plea for reconditioning the polio derelict. 
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HE response to injury in childhood 

manifests itself in two distinct reac- 

tions, which are its essential charac- 
teristics. These reactions are, the great 
capacity for recoil or recuperation in the 
face of marked depressive states, and the 
marvelous power of repair present in the 
growing organism. Both of these character- 
istics are dependent upon the high met- 
abolic threshold present in growing tissues, 
and to a large extent, upon the mineral 
and aqueous metabolism. In childhood we 
are dealing with actively growing, highly 
elastic, pliant tissues, true of rigid as well 
as elastic parts, capable of ready adjust- 
ment and quick reparative response to 
trauma, due to the architecture and physio- 
logic activities of both the soft and osseous 
tissues. Further, the high water content of 
the tissues during childhood, contributes 
to their suppleness and elasticity; and the 
hypervascularity and richness in calcium 
and phosphorus of the osseous tissues, gives 
them a high reparative index. The perios- 
teum during this growing state also is 
thicker, more elastic and richer in blood 
supply, acting both as a flexible internal 
splint in preventing increase in deformity 
in sub-periosteal fractures, which are 
characteristic of this period, and as a 
potent factor in repair. The greater part of 
the calcium and phosphorus seems to be 
especially localized and to a large extent 
stored within and near the epiphyseal 
regions, where they undergo a constant 
mutation; filling the needs for growth dur- 
ing health, and supplying the elements for 
repair following injury. Also, the impor- 


tance of calcium in the body economy is 
not limited to the physiology of the skeletal 
system, but encompasses the co-ordinating 
activities of the neural, neuromuscular, vas- 
cular and heat-regulating systems, and in 
effect is the very quintessence of life. This 
protean activity of the calcium metabolism 
in collaboration with the glands of internal 
secretion forms an interdependent chemical 
cycle, which may explain the manifesta- 
tions that children show, in having such a 
great capacity for intense postoperative 
and post-traumatic reactions, as well as the 
thermolabial instability following infection 
or injury. 

The importance of fluids in the economy 
of the body in childhood has been amply 
demonstrated in infections. It is equally 
important in traumatic and post-traumatic 
states.*This is particularly true in injuries 
associated with large exposures, such as 
burns, avulsions, and extensive lacerations 
and abrasions, where besides the primary 
dehydration there is a constant loss of 
fluids through seepage and a tendency to 
acidosis. One therefore has to be always 
on guard to replenish this fluid loss, 
which is the basic vehicle for metabolic 
interchange. 

In their component parts, all 
whether rigid or elastic consist of cylindri- 
cal units, the cells; so that both micro- 
scopically in the individual component 
cells, and microscopically in the specialized 
tissue systems, repair is effected by an 
anastomosis of injured cylinders. Just as in 
an injury to a muscle, or a hollow viscus, 
we anastomose the injured parts by 


tissues 


* From Department of Traumatic Surgery, New York Post-Graduate Hospital and Reconstruction Hospital Unit. 
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coapting the severed ends, so in a fracture 
we anastomose the injured parts by coapt- 
ing the fractured ends of a bony cylinder. 
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articular fractures heal with persistent 
uniformity and celerity, possibly due to 
their proximity to the epiphyseal centers 
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Thus we can aptly speak of a fracture as a 
lacerated wound of bone. 

Although repair occurs universally in 
fractures in childhood, certain geographic 
sites seem to have a local predisposition to 
rapid repair. Intra-articular and_peri- 


I. 


and the calcium storehouse; while delay in 
demonstrable union may occasionally occur 
in shaft fractures. This occurs in sub- 
periosteal fractures without displacement 
of fragments, or tear of the periosteum, 
where repair progresses in a relatively 
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“anemic zone”’ as it were, in the annular 
interval between the corticle layers. Callus 
thus produced is apt to be slow in forma- 
tion, minimal in its deposition, often not 
demonstrable upon x-ray, and very fragile; 
so that a trivial secondary trauma is likely 
to reproduce the fracture, which is then 
complete, with displacement of fragments, 
and is followed by a prompt and robust 
callus formation and repair. The super- 
imposed injury completes the fracture by 
tearing the periosteum and gives the frac- 
ture site a rich vascular bed, followed by 
rapid repair; hence, the importance of 
completely breaking through greenstick 
and subperiosteal fractures. This tendency 
to slow union with recurrence of fracture 
in subperiosteal fractures without dis- 
placement and little callus formation, 
followed by abundant callus after a super- 
imposed injury with displacement, has 
been brought to our attention by Gaston, 
one of our associates, who demonstrated a 
series of such reparative anomalies, in 
fractures in children only. 

The forces active in repair in bone are 
similar to those operating in repair of 
soft tissues, with this exception, that 
while most specialized tissues repair by 
the formation of scar tissue; bone, being 
largely of the same prolific ancestry, 
embryologically, as connective tissue, heals 
by the reformation of osseous tissue, 
which is often of greater tensile strength 
than the original bone. Further the callus 
weld exerts not only a coapting and 
cementing influence, but remains pliant 
over a period of years. Thus the molding 
influence of muscular activity in the one 
hand, and the propulsive or centrifugal 
influence of growth in length of the bone 
on the other hand, will restore to normal 
alignment what may have been initiated 
as an angular deformity. This ability to 
spontaneous restoration following angular 
deformity, so characteristic of childhood, 
pertains largely to shaft fractures, and is 
not as active in joint fractures, or fractures 
within the epiphyseal zone. Here both 
the molding influence exerted by the 
periodic ‘“‘kneading effect” produced by 
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contracting muscle bellies is absent or 
very much less, and the propulsive effect 
of growth in length is diminished because 
of a concentric or centripetal growth- 
activity, in the development of the head 
of the bone and its adjoining metaphysis. 
Thus, intra-articular fractures in child- 
hood, unless carefully reduced, are likely 
to be just as crippling, just as productive 
of deformity, and just as likely to leave a 
permanent disability as joint fractures 
in the adult, with the added disadvantage 
that injury to the epiphysis may cause 
an early ossification of this growth center, 
and a subsequent shortened extremity. 
Of the epiphyses responsible for the greatest 
extent of growth, the upper ends of the 
humerus and tibia, and the lower ends 
of the femur and radius, account for about 
75 per cent of growth in length of these 
bones respectively. For want of a better 
name we term these the “prime epiphyseal 
centers” and they are largely responsible 
for the change in size and shape during 
growth of the long bones. It is evident 
from the foregoing that separation or 
fracture with separation of these epiphyses, 
must be carefully reduced to prevent 
shortening, which may follow disturbed 
function in these centers. It sometimes 
happens that even after a careful reduc- 
tion and perfect realignment in a dis- 
placed epiphysis, shortening may follow 
without any clinical or x-ray evidence of 
disturbed relationship in its component 
parts. These are some of the essentials; 
they are the background upon which the 
body weaves its intricate reparative pat- 
tern. They are responsible for the constant 
uniformity of repair occurring in childhood. 

With these essentials in mind, we find 
that the variety of fractures in childhood, 
be they of the flat or long bones, intra- 
periosteal or extraperiosteal, simple or 
compound, or involving the epiphyses or 
not, resolve themselves into two groups; 
the displaced, overlapped or type 1, and 
the non-displaced, aligned or type u of 
Moorhead.! Obviously the former require 


1 Classification of fractures. In: Traumatotherapy. 
Phila., Saunders, 1931. 
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reduction followed by retention, and the 
latter, retention only. The treatment dur- 
ing this period also summates itself, as 
in the adult, into four well-established 
traumatic surgical principles: (1) recogni- 
tion or diagnosis; (2) reduction or setting; 
(3) retention or immobilization; and (4) re- 
habilitation or re-education of the parts; 
with the difference that reduction is 
likely to be easier, retention of shorter 
duration, because of faster repair, and 
rehabilitation more complete than in adult 
life. 

For practical purposes we divide frac- 
tures in children into two great groups 
based upon age and the prospective func- 
tional end-result. The first group comprises 
children in the first decade of life. Because 
displacement and deformity are invariably 
overcome by growth during this period, 
we call this group the “constantly com- 
pensable group.”’ The second group com- 
prises children in the second decade of 
life. Because deformities and displacements 
especially in intra-articular fractures are 
not as readily overcome, we call this group 
the “inconstantly compensable group.” 
In this consideration, we are mindful 
that childhood extends to the age of seven- 
teen years, when most of the epiphyses 
begin to unite. (See ossification chart.) 


RECOGNITION OR DIAGNOSIS 


This may be difficult, for at times a 
mild trauma, such as falling on the floor, 
striking the affected part, or a slight knock 
against an object, may produce a fracture; 
while occasionally a severe trauma, such 
as falling down a flight of stairs, may only 
produce an injury to the soft parts. As 
a working rule, however, it is well to 
remember: 

a. Where the injury is severe, and 
especially if direct, to expect adequate 
results. 

b. Fracture in a long bone in a child 
may give few signs, but the invariable 
definitely localized tenderness, so called 
“pencil tenderness,” is always present if 


looked for. 
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c. Make the diagnosis of “‘sprain” or 
“bony contusion” only after you have 
confirmed the absence of fracture by x-ray. 
This may save a lot of embarrassment. 

d. Every joint injury associated with 
deformity and disability is a fracture or 
displaced epiphysis in 95 per cent of 
cases, the elbow joint excepted. 

e. Head injuries giving no localizing or 
focalizing signs may be due to a skull 
fracture, and a negative x-ray does not 
exclude fracture of the skull, especially 
if clinical signs point to intracranial 
involvement. 

f. Finally, when in doubt, suspect a 
fracture and treat as such, until clinical 
and roentgenological evidence removes 
all uncertainties. 


REDUCTION OR SETTING 


This embodies the essential step in the 
treatment and where possible should be 
done early and under the relaxing influence 
of genera! anesthesia. The purpose is to 
effect an end-to-end anastomosis of the 
broken bony ends. It is our belief, that 
disregarding correct coaptation in fractures 
in children is employing injudicious neg- 
lect, even though we are in accord with 
the principle that “children overcome 
shortening and deformities and sometimes 
even effect lengthening.” Non-union re- 
quiring operative intervention does occur, 
especially in the second decade of child- 
hood. Patterson? reports 4 cases of mal- 
union in fractures of the femur in children 
under sixteen years out of 16 cases requir- 
ing operative correction. Operative reduc- 
tion of both bones of the forearm may 
become necessary, to prevent cross-union, 
in the second decade of life, when the 
fractures are seen late, or to overcome the 
disability and deformity of mal-union. 

Reduction implies traction, which may 
be manual and manipulative; or mechani- 
cal and continuous. The former is exempli- 
fied by manual traction and manipulation, 
either with or without the aid of the 


2Mal-union fractures of femur. Ann. Surg., 93: 984 
(May) 1931. 
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fluoroscope; the latter by adhesive-skin 
or skeletal traction and suspension. Skin 
traction lends itself in the treatment of 
fractures of the femur in children under 
five years (Fig. 2); by the Bryant method 
of overhead suspension, and the Russell 
method of traction in older children 
(Fig. 3). Skin traction and suspension 
can also be employed in certain types of 
displaced fractures of the humerus in 
older children. Skeletal traction is reserved 
in the treatment of displaced fractures 
of the femur and tibia and fibula in over- 
grown and muscularly developed children 
of twelve or over; or where manual 
methods are ineffective and are likely to 
prove unavailing. It is also employed in 
displaced compound fractures. Here as in 
the adult, the Kirschner wire is used as a 
routine when skeletal traction is employed 
(Fig. 4). The sites of election for the 
introduction of wire traction in the femur 
group are: the lower end of the femur, well 
above the epiphyseal line, or through the 
condyle for shaft fractures, and through 
the head of the tibia for supracondylar 
fractures. In fractures of the tibia and 
fibula, the wire is passed through the 
os calcis one finger’s breadth below and 
behind the external: malleolus. Where 
either skin or skeletal traction is used, we 
so arrange our apparatus that the pull 
is in the direction of the upper fragment. 
Counter-traction is provided by elevating 
the foot of the bed and a sufficient amount 
of weight is applied at the beginning. 
Displaced fractures: of the humerus 
in the first decade can almost invariably 
be reduced by manual traction or manipu- 
lation. In the second decade, however, 
maintenance of reduction in displaced 
oblique or spiral fractures may be difficult, 
and adhesive-skin traction and suspension 
lends itself as an ideal method until 
union is “firm,” to be followed by an 
adequate immobilizing dressing until union 
is “solid.” Supracondylar fractures of 
the humerus are distinctly injuries of 
childhood. Reduction is effected by first 
fully extending the elbow to disengage 
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impaction, followed by steady traction, 
then manipulating the lower fragment 
forward as the elbow is flexed to an acute 


Fic. 2. Skin traction and suspension. 


Pillow 


Fic. 3. Russell traction. 


| 


Fic. 4. Skeletal traction with Kirschner wire through 
femur. 


angle with the forearm in full supination, 
making sure that the forearm is super- 
imposed over the arm. The triceps pos- 
teriorly and the pressure of the forearm 
against the arm anteriorly, hold the frag- 
ments in position. A cotton pad in the 
antecubital fossa to prevent obliteration 
of the radial pulse from secondary swelling, 
followed by a Jones dressing, completes 
the immobilization. Displaced fractures 
of either condyle or epicondyle are man- 


16 American Journal of Surgery 


aged and put up similarly. Where this 
proves ineffective in elbow fractures, early 
open reduction should be done. Waiting 


| 


| 
Fic. 5. 
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one, preferably the radius, is engaged, 
anatomical alignment of the other is 
usually sufficient. 


If the lower third of 


/ 
Fic. 6. 


Fic. 5. Fracture of surgical neck of humerus, pre-reduction. 
Fic. 6. Fracture of surgical neck of humerus, post-reduction. 


and delayed open reduction restores the 
position of the fragments and achieves 
bony union, but is almost uniformily 
followed by epiphyseal disturbances pro- 
ducing permanent impairment of function. 

Fractures of both bones of the forearm, 
which we have found to be the commonest 
fracture of childhood, can almost invari- 
ably be reduced by manipulation and 
traction if seen early. It is well to remember 
here, as in the adult, that we are dealing 
with a set of bones of unequal length, and 
in displaced fractures of the middle 
segment, there is a tendency for the 
fractured ends to converge mesially to- 
wards the interosseous space. Reduction 
is effected by manipulation consisting of 
angulation of the fragments to disengage 
impaction, as well as to disentangle the 
bony ends from the soft tissues, followed 
by traction, manual or mechanical. Con- 
comitant firm pressure maintained over 
the flexor and extensor surfaces of the 
forearm during traction facilitates the 
reduction by deflecting the convergent 
bony ends into proper alignment. Both 
cannot always be approximated, but if 


the radius alone is broken, reduction may 
be impossible without open correction, 
because of the action of the pronator 
quadratus. In extensively comminuted 
fractures of the head of the radius with 
displacement, the fragments must be 
removed. Colles’ fracture is managed as in 
the adult. In all fractures of both bones 
of the forearm excepting Colles’ fracture, 
irrespective of the site, immobilization 
should be with the forearm in complete 
supination, which allows the widest separa- 
tion between these two dissimilar bones, 
with the elbow flexed at a right angle, and 
a fixation splint extending from the mid 
arm to the palm of the hand inclusive. 
As stated before, then, all fractures of 
both bones of the forearm in the first 
decade, and most fractures in the second 
decade of life, can be reduced manually 
if seen early. Some fractures of the second 
decade of life, such as displaced fractures 
of the head and neck of the radius, and 
displaced fractures of the lower third of 
the radius, may require operative reduction 
if manual attempt at reduction is un- 
successful. All displaced fractures of both 
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bones of the forearm, seen late, where 
deformity and disability are present should 
be operated upon to regain alignment and 


ric. 7. 
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vent permanent impairment of function. 
Because of the inherent ability to over- 
come displacement and deformity in frac- 


Fic. 8. 


Fic. 7. Fracture of neck of femur, pre-reduction. 
Fic. 8. Fracture of neck of femur, post-reduction. 


function. 

Joint fractures present a distinct prob- 
lem because of the possible involvement 
of the epiphyses, leading to failure of 
development. The elbow, wrist, and knee 
joints are the most common sites for intra- 
articular involvement. Epiphyseal separa- 
tions are a manifestation of late childhood, 
occurring most commonly at the lower 
end of the radius and femur, and upper 
end of the humerus. They are treated on 
the same mechanical principles as frac- 
tures, with the added admonition, that 
perfect approximation is essential to pre- 
vent the development of a traumatic 
epiphysitis. Intra-articular fractures with 
displacement in the first decade of life 
may compensate themselves; therefore, if 
disability and deformity or both follow 
such a fracture, it is wise to wait to the 
sixteenth year to see how much compensa- 
tory benefit has occurred before operative 
benefit is instituted. Where manual manip- 
ulation and traction in a frankly displaced 
joint fracture are unavailing and the child 
is in the second decade of life, it is wiser to 
proceed to an operative correction to pre- 


tures of the long bones, maintenance of 
the carrying angle (axial alignment) and 
the prevention of rotation of the fragments 
become the most important principies to 
remember in the treatment of fractures in 
childhood. What then is our index of 
general alignment? In the upper extremity, 
it is represented by an anterior line pro- 
jected with the extremity in full supination 
or palm up, running from the acromium 
to the mid space of the elbow, thence to 
the middle of the wrist, to continue down 
bisecting the middle finger; and by a 
lateral line projected from the acromium 
running down the external condyle of the 
humerus and thence to the radial styloid. 
In the lower extremity, the anterior line 
is projected from the anterior superior 
spine of the illum, thence to the middle 
of the patella, down to mid-ankle to 
eventuate in the space between the first 
and second toes; the lateral line begins at 
the great trochanter of the femur, running 
down to the external condyle of the femur 
and thence to the external malleolus. In 
both instances the limb is flat and ankle 
is at right angles. 
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RETENTION OR SPLINTAGE 


This implies immobilization with rest 
of the parts, which is achieved by using 


Fic. 9. Fic. 10. 
Fic. 
Fic. 


Fic. 11 


10. Fracture of femur, unreduced, 
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Injured Child 


site thigh to the knee, keeping both thighs 
abducted, to prevent escape from the 


plaster cast by the patient “crawling” 


Fic. 11. Fic. 12. 


g. Fracture of femur, unreduced, lateral view. 
antero-posterior view. 
. Fracture of femur, four weeks following trauma; Russell traction; lateral view. 


Fic. 12. Fracture of femur, four weeks following trauma; Russell traction; antero-posterior view. 


molded plaster-of-Paris splints, bearing 
in mind to always immobilize the con- 
tiguous joints when splinting the shaft. 
Circular casts are reserved, as a rule, for 
thigh fractures and certain leg fractures. 
It is also well to remember to allow for 
secondary swelling when using circular 
casts in fresh fractures. This is particularly 
true in regions where there are little 
muscular padding, and where the bone is 
in intimate contact with the integument. 
Thus in fractures about the elbow or in 
forearm fractures, circular plaster casts 
should be used with extreme caution, 
and they should be split down to the skin 
on both sides to permit freedom of circula- 
tion. It has been the misfortune of one of 
us (D.G.) to see the irreparable damage that 
can result from Volkmann’s ischemic 
contracture following constricting dress- 
ings used in 2 cases in elbow fractures in 
children. When applying a plaster spica 
in thigh fractures, in young children, it is 
advisable to have the hip and knee flexed 
at an angle of go° and to include the oppo- 


out of it. It is pertinent to mention here 
that fracture of the neck of the femur is 
being more often encountered in childhood. 
Our study includes 2 such cases. Reduction 
and immobilization in these cases are 
along the same principles as in the adult. 

In type 1 fracture of the leg in the 
second decade, we apply walking casts, 
made by incorporating a u-shaped band 
of iron fastened to the sides of the heel 
of the plaster cast and protruding about 
an inch below it, so that weight bearing is 
kept off the heel when walking. This also 

makes the patient ambulatory from the 
beginning. In type 1 or displaced fractures 
of the leg a similar dressing is applied 
when we are reasonably sure that second- 
ary swelling attendant to the manipulation 
of reduction has disappeared. This is 
ordinarily about ten days post-reduction. 
In ordinary fractures of the clavicle, 
immobilization is effected, after reducing 
the fracture by elevating the shoulder 
outward and backward, by employing 
an elastic flannelet bandage creating a 
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figure of eight dressing across the shoulder 
with the intersection in the interscapular 
region. This is sufficient in children in 
the first decade. In older children a 
modified Sayre adhesive dressing, or prefer- 
ably a T splint, is more supportive and 
steadying. 

Duration of immobilization is measured 
by state of repair which is “firm” in the 
early stage and “solid” later. By “firm” 
we mean pliant; and by “solid” we mean 
rigid, which allows functioning of a part 
without producing angulation or a local 
reaction at the fracture site, in terms of 
pain, redness and swelling. To summate 
then, we are partisan to custom built, 
form fitting, plaster-of-Paris splints and 
are guided in the duration of splintage by 
the state of repair, rather than by the 
span of time. 


REHABILITATION OR RESTORATION OF 
FUNCTION 


This implies return to use of the injured 
part, accomplished by the aid of physical 
therapy during the treatment, and often 
very little physical therapy is required 
for complete functional restoration. Usu- 
ally the restoration of function is complete, 
except in some joint fractures, occurring 
in the second decade of childhood, where 
some limitation of function may ensue. 
Time is the important element, for what 
may initiate as, or appear to be a crippling 
disability, has been demonstrated time 
and again, to eventuate in a complete 
functional restoration. Of the physical 
therapy measures used, baking and mas- 
sage are the essentials. A word of caution 
in the use of forced passive motion and 
forced manipulation in the treatment of 
joint fractures, especially elbow fractures. 
We have found that active motion and 
guarded passive motion will invariably 
limber up this joint. Whereas, forced 
manipulation inflicts injury to the capsule 
with calcific deposition and bony blockage 
in the anterior part of the capsule leading 
to permanent disability. 
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FRACTURES OF THE SKULL 


Fracture of the skull in children is 
characterized by an outstanding freedom 


Fic. 13. Depressed fracture of skull; operative site. 
Child twelve years old. 


from complications or fatalities, either 
immediate or remote. This is due to the 
pliancy of the bones of the skull as well 
as the thicker and more elastic pericranium 
and dura. This resiliency of the bones of 
the skull together with the more intimate 
contact between the inner and outer tables 
of the skull account for the freedom from 
severe bursting or crushing effects. It 
also explains the lesser tendency to splin- 
tering of the inner table in depressed 
fractures with freedom from damage to 
the intracranial contents, which latter 
in the final analysis is responsible for the 
symptomatology and complication in head 
injuries. Stated in other words, the bony 
injury per se is relatively unimportant 
unless secondary intracranial damage is 
associated with it. Fractures of the skull 
are divided into fractures of the vault and 
base, and those involving both vault and 
base. Fractures of the vault are by far the 
commoner fracture of childhood in con- 
tradistinction to the commoner basal 
fracture in the adult, this being an addi- 
tional reason for the freedom from fatali- 
ties. The symptoms are the same as in the 
adult except that manifest evidence of 
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localization from meningeal hemorrhage is 
rare because of the intimate adherence 
of the dura to the skull. Here again a 
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Fic. 14. Location of fractures in this series. 


trivial injury may be associated with an 
overdisplay of reactions and a_ severe 
injury may be masked by an insufficiency 
of localizing signs at the beginning only to 
appear in an abundant display of both 
localizing and focalizing signs later on. 
Hence the importance of constant and 
continuous observations of head injuries. 
The same general principles of diagnosis 
as outlined under the treatment of long 
bones pertains here. Treatment consists in 
a general way, of rest in bed where there 
is any suspicion of intracranial damage, 
even though the x-ray may be negative for 
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fracture. In simple concussion where there 
is a suspicion of intracranial damage, a 
spinal puncture with a reading of the 
intraspinal pressure, which ranges from 
2 to 6 mm. of mercury in the normal, 
reveals the presence or absence of in- 
creased intracranial pressure or subdural 
hemorrhage and is a means of decompress- 
ing increased intracranial pressure. Spinal 
puncture is not to be used routinely as a 
diagnostic measure in children. It should 
be done with care and only where symp- 
toms indicate intracranial damage without 
spontaneous cerebral decompression by 
bleeding from the nasal and aural orifices. 
Where definite intracranial involvment is 
established, rest in bed should be for at 
least three weeks, and thence the general 
picture of the condition rather than the 
calendar is the index for maintenance of 
inactivity. Depressed fractures with local- 
izing and focalizing signs should be oper- 
ated upon. As a general rule operation is 
indicated in fractures of the skull where 
there are signs of pressure with irritation 
either from bone, blood clot or foreign 
body. Defects from operations on the skull, 
as a rule, heal by bony union in children 
and for the same obvious reason herniation 
of the brain following skull operations is 
very rare. 


COMPOUND FRACTURES 


Compound fractures are treated as in 
the adult. When seen within the first six 
hours, or the “golden period,” debridement 
with complete suture and drainage is 
practiced. In compound fractures seen 
after this period, debridement with primo- 
secondary or delayed suture is practiced. 
Here all the steps of suturing are taken 
except approximation of the wound edges, 
which is completed after seventy-two 
hours when we are assured clinically and 
bacteriologically of the asepsis of the 
wound. 


ANALYSIS OF CASES 


This study is based on an analysis of 
312 consecutive unselected cases treated 
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at the Reconstruction Hospital Unit of 
the New York Post-Graduate Hospital, 
where one of us (D.G.) had direct contact 
in the treatment of each case. (Table 1.) 


TABLE I 
Ages (Years) 1-4 5-8 12 13-16 Cases 
44 110 103 55 312 
Types 1: 143 11: 169 312 
Sex Male 177 Female 169 312 
Causes Auto: 69 Fall: 215 Crush:4 312 
Blow: 1 Twist: 3 
Right Left 
2 oO 
Upper third 2 2 
ome j Middle third 10 13 
Spuracondylar I 3 
15 18 33 
Upper third 3 3 
on Middle third 2 2 
8 12 
Epicondylar int. o 2 
13 19 32 
Upper third 
Middle third 7 
ele ower third 4 14 
Tibia alone 7 
Fibula alone I o 
24 21 45 
Upper third 
Middle third 16 10 
Radius Lower third 39 34 
& Ulna Radius alone 12 15 
Neck of radius 1 o 
Head of radius 4 Oo 
72 59 131 
{Frontal 7 
Vault ) Frontoparietal 
Parietal 5 
Skull Temporal 2 
Base <4 Occipital 4 
Fractures Occipitoparietal 6 
24 24 
Compression Fractures Cases 
Spine 2d & 3d lumbar vertebrae I 
Pelvis Pubis, both bones left side 
Ilium, 1 crest 1 body 2 
‘Ischium I 
Patella Right 1 
Ribs Left 2 
Os Calcis Right I 
‘Os magnum I 
Metacarpals Fracture of scaphoid of hand I 
(age 13) 
Metacarpals of both hands 1 
Zygoma Left I 
Fracture of Jaw right (body) I 
Clavicles Right: 16 Left: 12 28 
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Lower end of radius 
Epiphyseal )Lower end of radius and ulna 
Separations )Lower end of humerus 
pats end of tibia and fibula 
Elbows 
Dislocations Cervical spine 
Mid-tarsals dislocation 
Radius and ulna 
Compound Metacarpals 
Fractures Mid-tarsals dislocation 
Tibia and fibula, lower third 
Fracture of both femora 
Fracture of right neck of femur, left 
shaft of femur 
Bilateral Colles’ fracture 
Multiple fracture of shaft of femur 2 
Fracture of tibia and fibula and 1 
Colles’ fracture 
Fracture of radius and ulna and I 
Colles’ fracture 
Fracture of tibia and fibula and I 
metacarpals 
Mid-tarsal dislocation of foot, frac- I 
ture of metacarpals of opposite 
foot 
[Removal of fractured exostosis I 


Multiple 
Fractures 


Removal of head of radius s months 1 
post injury 

Open correction of fracture of 1 
zygoma 

Open reduction compound fracture 
of humerus 6 months post injury 
pen reduction mal-union of radius 1 
and ulna 3 months post injury 

Open correction, mal-union for I 

fracture of tibia and fibula one 

year post injury 


Operative 
Correction 


Decompression for depressed frac- 1 
ture of skull 
Open correction, compound fracture 1 


of humerus 

Open correction, fracture lower 1 
third of radius 3 months post 
injury 


SUMMARY OF DEATHS 


J. L., aged three years. Fell four stories, 
unconscious. Died in two hours. Diagnosis: 
Compound fracture of vault of skull; fracture 
of left femur; fracture of left mandible; 
lacerations of scalp and body. No post-mortem. 

L. H., aged six years. Struck by automobile, 
unconscious. Died in one-half hour. Post- 
mortem findings: Fracture of occipital bone of 
skull extending into base. 

D. G., aged fifteen years. Struck by auto- 
mobile, unconscious. Died in fourteen hours. 
Diagnosis: Fracture of skull, depressed, left 
parietal; laceration of brain. Post-mortem. 

D. B., aged seven years. Struck by auto- 
mobile, unconscious. Died in three-fourths of an 
hour. Diagnosis: Fracture of skull with 
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bleeding from right ear, nose and mouth, 
fracture extended into right frontal area and 
into base. Laceration of brain; laceration of 
spleen; laceration of body. Post-mortem. 


CONCLUSIONS 


1. This study of 312 cases of injuries 
in children would indicate that the inci- 
dence of injury is greatest in the middle 
half and least in the first and last quarters 
of the period of childhood. Also, by analogy 
the period of greatest incidence of injury 
in childhood corresponds to the period of 
greatest incidence of injury in the adult, 
where it is greatest in early adult and 
middle life, least in childhood and old age. 

2. The frequency of injuries in this 
series is equally divided among male and 
female children; the greatest causative 
factors being a fall and the automobile. 
This is inverse relationship to causation 
in the adult where the automobile is the 
more responsible factor. 

3. The sites, in the order of frequency 
as evaluated in this series were: radius and 
ulna, tibia and fibula, femur, humerus, 
clavicles, and skull, respectively. 

4. This series would also indicate that 
dislocations and compound fractures are 
relatively rare in childhood. 

5. In articular and peri-articular frac- 
tures, the wrist, elbow and knee joints 
respectively were most commonly injured. 

6. Fractures of the long bones in the 
first decade of childhood almost invariably 
compensate for shortening and deformity; 
in the second decade however, especially 
in the latter part of it, this compensability 
does not always pertain. This is particu- 
larly true in joint fractures. 

7. Fractures of the flat bones heal with 
persistent regularity, and in the pelvis 
will unite even in the face of marked 
displacement and separation. 

8. Correct coaptation of fragments in 
shaft fractures is desirable and should be 
striven for, but is not always essential; 
in joint fractures and in injuries to the 
epiphyses it is an absolute necessity to 
prevent deformity, disability and shorten- 
ing, which may become permanent. 
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g. This series would also indicate that 
no part of the child’s skeletal system is 
exempt from injury, the variety of involve- 
ment being about the same as in the adult, 
with the exception of epiphyseal separa- 
tions, greenstick, subperiosteal and supra- 
condylar fractures of the humerus and 
dislocations of the elbow, which are dis- 
tinctly injuries of childhood. 

10. Fractures of the skull in childhood 
are remarkably free from fatalities. Fatali- 
ties occurring in the first forty-eight 
hours are due to injury to the intracranial 
contents; if occurring later they are due 
to infection, either to the meninges or 
general sepsis, or intercurrent disease. 

11. Operative intervention in_ recent 
fractures in childhood is relatively rare, 
but when indicated should be applied 
early. Delayed open correction, while 
achieving union, will almost invariably 
lead to some permanent impairment if 
the fracture is in a joint or is involving an 
epiphysis. 

12. Where deformity and disability are 
already established and the child is in the 
first decade of life, it is wisest to await 
operative interference until about the 
sixteenth year, when we are reasonably 
sure that the maximum compensation 
has been achieved by growth. 

13. Immobilization and physical ther- 
apy should be gauged by the state of 
repair and the reaction to function rather 
than by the span of time. Often both are 
indicated for a short time only. 

14. The functional end-results in frac- 
tures in children are uniformly good. In 
our series, end results evaluated in terms 
of function, union and contour, at the 
end of a year or longer after injury, gave a 
numerical average of go per cent. In this 
computation we allowed 60 per cent for 
function, 20 per cent for union and 20 per 
cent for contour. 

15. Finally, the remarkable power of 
repair, the utter frankness and absence 
of malingering in children, as well as the 
“creat will to get well’? make the treat- 
ment of the injured child the greatest 
satisfaction to both patient and surgeon. 
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ANTERIOR EXTRAPERITONEAL APPROACH TO THE 
LUMBAR SYMPATHETIC NERVES 


P. G. FLorHow, M.D., F.A.C.S. 


Neurological Surgeon, King County and Children’s Orthopedic Hospitals 


SEATTLE, WASH. 


HE technique we are describing is one 

we feel is so far superior to any 

previously described technique for 
lumbar sympathectomy that it is worthy 
of presentation as new. 

Its superiority over other techniques is 
due to the fact that it can be done more 
rapidly, affords a better exposure, and in 
view of the fact that it is entirely a muscle- 
splitting operation obviates the danger of 
postoperative hernia and allows the sur- 
geon to get his patient up within a very 
short time. 

The technique is one which has been 
developed gradually over a period of five 
years. Our original technique was exactly 
the same as that originated and described 
by Royle in 1925. His technique con- 
sisted in cutting the abdominal muscles 
from their insertion to the crest of the 
ilium. It made a rather long incision 
extending from the lumbocostal angle to 
the level of the anterior superior spine of 
the ilium. It was sometimes quite difficult 
to close the internal oblique muscle since 
it was cut directly across its fibers. Hernias 
have occurred following this approach and 
wound infection is apt to be a serious 
matter. We gradually changed the position 
of the incision until in our previously 
described approach the incision was similar 
to that of a kidney operation. The muscles 
were cut, however, directly across their 
fibers and the same difficulties were apt to 
occur as In the Royle operation. For the 
past six months. we have been using the 
new approach which we have found 
eminently satisfactory in every way. 

The incision is made almost transversely 
at the level of the umbilicus extending 
from the edge of the rectus muscle to the 


flank (Fig. 1). The operation is preferably 
performed under spinal anesthesia and the 
patient is placed on the table with the hip 


Incision 
and direction @ 
fibers of 
external 
Oblique muscle 


Fic. 1. Location of incision for extraperitoneal lumbar 

sympathectomy. 
and the side to be operated elevated to an 
angle of 30 to 45 degrees. The skin and 
subcutaneous tissues down to the fascia 
of the oblique muscle are dissected widely 
to expose a large portion of the external 
oblique fibers. An incision is made in the 
fascia of the external oblique muscle 
parallel with its fibers, well laterally, 
almost to the costal margin down to the 
fascia of the rectus muscle. The fibers of 
the muscle are then separated and retracted 
widely exposing the internal oblique muscle 
(Fig. 2). The internal oblique is then 
separated in the direction of its fibers from 
just above the crest of the ilium again to 
the rectus muscle and retracted widely. 
This exposes the transversalis muscle 
23 
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(Fig. 3), which is separated in the direction 
of its fibers as far as the exposure will 
permit. The transversalis fascia is then 


Fic. 2. External oblique muscle has been separated in 
direction of its fibers and is being retracted to expose 
internal oblique which is being separated in direction 
of its fibers. 


opened, care being taken not to injure the 
peritoneum, and an extraperitoneal dissec- 
tion of the retroperitoneal tissues is made 


reritoneum 


Fic. 4. All muscles have been split in direction of their 
fibers; transversalis fascia has been separated; peri- 
toneum and its contents are retracted medially and 
psoas muscle laterally, exposing lumbar sympathetic 
chain. After operation is completed, muscles are 
brought together with a few interrupted catgut 
sutures. Since it is entirely a splitting operation any 
tension on muscles tends to pull muscles together 
rather than separate them. It is therefore possible to 
get patient up on third or fourth day without any 
danger of postoperative hernia. 


commencing well jaterally and using blunt 
dissection with the fingers. The retroperi- 
toneal tissue, the peritoneum and _ its 
contents are pushed medially until the 
psoas muscle is reached. The psoas muscle 
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is the chief landmark for the rest of the 
operation. The abdominal contents are 
retracted medially, using a suitable retrac- 


Fic. 3. External and internal oblique muscles have been 
separated in direction of their fibers and are being 
retracted while transversalis muscle and fascia are 
being separated. No muscles have been cut; it has 
been entirely a splitting operation. 

tor. (We use the Royle spade retractor; 

however, any broad blade retractor may be 

used successfully.) The fascia covering the 
psoas muscle, which has been described as 
the renal fascia, is then opened throughout 
the length of the exposure, and the aorta, 
or the vena cava, depending on the side 

operated on, is retracted medially. (Fig. 4.) 
The sympathetic ganglia will be found 

lying under either the aorta or the vena 
cava on the bodies of the lumbar vertebrae 
at the medial edge of the insertion of the 
psoas muscle to the vertebrae. The entire 
chain from the first to the fourth lumbar 
ganglia inclusive is exposed with utmost 
facility under clear visualization, and it is 
not at all difficult to identify the various 
components of the sympathetic trunk. 

After the operation is finished the retrac- 
tors are removed and it will be found that 
all the muscle layers will fall into close 
approximation. It is only necessary to take 
a few sutures in the transversalis muscle, a 
running suture in the internal oblique 
muscle and a running suture in the fascia 
of the external oblique. 

The entire operation has been done in as 
little time as twenty-five minutes. The 
operation is without shock to the patient. 
It offers a rapid entrance and a very 
adequate exposure. 
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Since the extraperitoneal approach has 
been done in well over 100 cases without a 
single death we feel that it is greatly 
preferable to the transabdominal approach 
which carries a definite mortality rate. 
Because of the fact that this is entirely a 
muscle-splitting operation, we are able 
to get the patients out of bed from three 
to five days after the operation, and the 
usual hospital stay is not over one week. 
The only disadvantage of the approach is 
the fact that only one side can be done 
through the incision. However, it is possible 
to do both sides at the same sitting, 
although where both sides are done we 
usually allow an interval of five days, and 
even then we are able to discharge these 
patients with a shorter hospital stay than 
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is necessary following the transabdominal 
approach. 


SUMMARY 


A new technique for the extraperitoneal 
removal of the lumbar sympathetic nerves 
is described. The entire operation is per- 
formed through a muscle-splitting incision 
which makes it possible to get the patients 
out of bed in from three to five days. 

The exposure is adequate for the removal 
of the entire lumbar chain and the entire 
operation can be performed very rapidly. 
We feel that the operation is far superior 
to any heretofore described because it 
offers better exposure, a rapid removal of 
the sympathetic nerves, no danger of 
hernia formation and is apparently with- 
out any except incidental mortality. 
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PREOPERATIVE AND POSTOPERATIVE TREATMENT OF 
GASTRIC DISEASE 


Tuomas G. Orr, M.D. 


Professor of Surgery, University of Kansas School of Medicine 


KANSAS CITY, KAN. 


MPORTANT factors in the surgical 
management of gastric lesions are the 
care with which the patient is prepared 

for operation and the treatment received 
immediately following the operation. The 
published mortality rates of gastric surgery 
vary widely in different clinics. It is fair 
to say that conservative operations for 
ulcer, such as gastroenterostomies, local 
excisions and pyloroplasties, have a mortal- 
ity of 1 to 5 per cent, partial gastrectomies 
for benign lesions 3 to 10 per cent and 
partial gastrectomies for cancer 10 to 25 
per cent. These mortalities are obviously 
influenced by the general and local condi- 
tion of the patient as well as the extent of 
the surgery and the technique of the 
surgeon. The treatment here outlined is 
suggested to improve the general condition 
of the patient and the local condition of the 
stomach both before and after operation. 

Patients with gastric cancer or ulcer are 

usually below par as a result of diminished 
food intake or gradual loss of blood result- 
ing In emaciation, weakness and anemia. 
Frequently there exists an obstruction or 
extensive ulceration which makes the 
taking of adequate food by mouth impossi- 
ble. In such cases, efforts to bring the 
patient back to a normal state of nutrition 
and strength are usually useless, but to 
improve the condition by proper treatment 
to make a better surgical risk is by no 
means hopeless. If marked anemia exists 
transfusions should be given before opera- 
tion until the hemoglobin is at least 60 per 
cent. In addition, donors should be ready 
for postoperative transfusions when neces- 
sary. Metabolic balance cannot be main- 
tained by giving glucose alone but much 
nutrition and strength may be added by 


26 


such therapy. Water and chemical balance 
can in large measure be restored and 
maintained by giving adequate quantities 
of water and sodium chloride. It should 
be recognized and emphasized that any 
preoperative preparation and treatment 
should not be continued a day longer than 
is necessary in those patients unable to 
take food by mouth. 

A dilated stomach which accumulates 
abnormal quantities of liquid and food is 
usually atonic and associated with the 
local lesion is some evidence of edema 
and gastritis. Constant decompression and 
lavage by the use of an indwelling nasal 
catheter and suction apparatus aids in 
reducing edema and infection and restores 
the gastric muscle tone. A possible danger 
of continuous suction removal of gastric 
contents is a marked hypochloremia due to 
a loss of gastric juice containing chlorides, 
but with care this can be compensated for 
by administering the proper quantity 
of sodium chloride or Ringer’s solution 
controlled by frequent blood chloride 
determinations. 

Following operations upon the stomach 
continuous gastric suction, as used before 
operation, is desirable to prevent over- 
distention with liquid and gas, to protect 
the suture line, to rest the stomach until 
edema and irritation, as a result of opera- 
tion, have subsided, and to permit the 
patient to take water hourly by mouth 
without danger, beginning a few hours 
after recovery from anesthesia. 


OUTLINE OF PREOPERATIVE TREATMENT 
OF STOMACH ULCER OR CANCER 


1. If marked anemia exists, transfuse 
until the hemoglobin is at least 60 per cent. 
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2. If there is partial or complete pyloric 
obstruction use constant suction with nasal 
indwelling Levin tube for three to six days 
before operation. Urge the patient to 
drink 4 to 6 quarts of water each twenty- 
four hours to lavage the stomach. 

3. If the stomach is dilated at beginning 
of treatment check by x-ray before opera- 
tion to determine degree of reduction in 
size. | 

4. Check blood chemistry before begin- 
ning treatment and each forty-eight hours 
thereafter until operation. Supply sodium 
chloride or Ringer’s solution in sufficient 
quantity by hypodermoclysis or venoclysis 
to maintain the blood chlorides within 
normal limits. 

5. To supply food, liquid and chlorides, 
give 2000 c.c. of 5 per cent glucose solution 
in physiologic sodium chloride solution 
daily by venoclysis at the rate of 50 to 60 
drops per minute. To supply additional 
liquid and chlorides give 2000 c.c. of 
physiologic sodium chloride solution by 
hypodermoclysis. 

6. Have donor ready for transfusion im- 
mediately following operation if necessary. 

7. Remove the Levin suction tube dur- 
ing operation. 


OUTLINE OF POSTOPERATIVE TREATMENT 
OF STOMACH ULCER OR CANCER 


1. Replace the Levin tube and attach 
bedside sucker as soon as the patient 
recovers from anesthesia. 

2. Give water by mouth in 3 ounce doses 
every hour beginning three hours after 
operation. See that the water taken and 
the upper alimentary tract secretions and 
gas are removed constantly by suction. 

3. At the end of forty-eight hours after 
operation, clamp the Levin tube for three 
hour intervals to test gastric function. 
Measure quantity aspirated at the end of 
each three hour period. If less than 25 c.c. 
is aspirated after a three hour interval the 
stomach is emptying properly and the tube 
may be removed. Twelve hours after the 
tube is removed re-introduce the tube and 
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aspirate the stomach contents. If as much 
as 100 c.c. Is obtained allow the tube to 
remain in the stomach for another twenty- 


Fic. 1. Suction apparatus, a modification of suction 
apparatus described by Wangensteen. a. Levin tube 
with y-tube attached for ready cleansing with syringe. 
B. Rubber tube leading from patient to waste bottle 
No. 1. c. Rubber tube connecting waste bottle with 
water supply bottle No. 2. p. Rubber tube connecting 
water supply bottle with overflow water bottle No. 3. 
Bottles No. 2 and No. 3 are interchangeable to avoid 
new supply of water when No. 2 runs low. Tube p is 
kept filled with water with lower end immersed in 
water of bottle No. 3 to maintain continuous suction. 


four hours. 

4. Give a transfusion of blood imme- 
diately following operation if the general 
condition of the patient is at all doubtful. 
Give 2000 c.c. of 5 per cent solution of 
glucose in physiologic sodium chloride 
solution by the venoclysis method (50 to 
60 drops per minute) beginning imme- 
diately after transfusion or, if no trans- 
fusion is given, immediately following the 
operation. Also give 1000 c.c. of physiologic 
sodium chloride or Ringer’s solution by 
hypodermoclysis during the first twenty- 
four hours following operation. During the 
second twenty-four hours following opera- 
tion repeat the 2000 c.c. of glucose and 
give 2000 c.c. of salt solution by hypo- 
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dermoclysis. If the stomach is emptying 
properly and the Levin tube has been 
removed, after forty-eight hours reduce the 
glucose and salt solution to 1000 c.c. each 
in the third twenty-four hours. In the 
fourth twenty-four hours after operation 
the patient can usually begin to take 
orangeade, broth and tea in addition to 
the water. Give 1000 c.c. of salt solution 
during this period. Tap water proctoclysis 
may be added if the combined intake of 
liquid by mouth and hypodermoclysis is 
less than 3000 c.c. for an average sized 
adult. Usually after the fourth twenty-four 
hour period all venoclysis and hypoder- 
moclysis may be discontinued. The liquid 
intake by mouth is gradually increased. 
During the first four postoperative days, 
liquids should be given every hour or two 
hour period when the patient is awake. 

5. Morphine grain !% to 14 every four 
hours is usually indicated during the first 
forty-eight hours after operation and there- 
after by special order as needed. 
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6. Semisolid food is started on the fifth 
postoperative day and gradually increased, 
if tolerated, until operative recovery. 

The foregoing outline may be followed 
with success in most cases while in the 
hospital. It is, of course, recognized that 
minor modifications may be necessary In 
individual cases. During the past eighteen 
months 27 patients have been treated by 
this method in the University of Kansas 
Clinic. Of this number, 12 were carcinomas 
of the stomach and 15 were peptic ulcers. 
There were 5 subtotal gastrectomies, 2 
pyloroplasties, 2 gastroduodenostomies and 
18 gastroenterostomies. There were 2 
deaths, both the result of pneumonia. 


SUMMARY 


Preoperative and postoperative care are 
important factors in reducing the mortality 
following gastric surgery. An outline of 
each is presented here as carried out in the 
University of Kansas Clinic. 


RECONSTRUCTION OF THE COLUMELLA NASI 


Howarp L. M.D., F.A.C.S. 


Director, Department of Plastic and Reconstruction Surgery, Cedars of Lebanon Hospital, and Chief, 
Plastic Surgery Staff, Orthopedic Hospital 


HOLLYWOOD, CALIF. 


LASTIC reconstruction of the colu- 
mella nasi has been described by a 
number of writers. The following 


Parallel incisions the width of the 
desired columella are vertica!ly 
in the upper lip, extending from the base 


Fic. 1. Fis. 
Fic. 1. Loss of columella from infection in infancy. 
Fic. 2. Lined tube flap made from full thickness skin graft and upper lip. 
Fic. 3. New columella in place leaving no lip distortion. 


method is original only in that it introduces 
certain modifications of other techniques. 

The problem of supplying a reasonably 
certain method of restoration of the nasal 
columella (Fig. 1) may be divided into 
two types of operations. One type depends 
on jump flaps, tubed or otherwise, brought 
from other parts of the body. The second 
type includes flaps from the surrounding 
skin, nose, forehead and lip. Most of those 
from the lip demand torsion of the pedicle 
and usually are followed by contraction. 

The use of a folded full thickness buried 
skin graft under the philtrum of the upper 
lip simplifies otherwise arduous and com- 
plicated procedures to a comparatively 
sure and easy two stage operation. 


2. 
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of the nose at a point estimated to be the 
original columellar philtrum junction, to- 
ward the lip line. These incisions are as 
long as is indicated by the proposed new 
columella and reach through the full 
thickness of the skin. The skin is dis- 
sected free from the lip leaving both ends 
attached. 

A full thickness skin graft is taken from 
the inner surface of the arm or the back of 
the ear. It should be as wide as the space 
between the incisions and twice the length. 
The graft, raw side out, is sutured with 
silk lengthwise, over a thin piece of stent 
(dental modeling compound) the size of 
the dissected area on the lip. 


| 
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The graft, sutured raw side out over the 
stent model, is then inserted under the lip 
flap with the folded end toward the nose 


COLUMELL 
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under the tip of the inner nose at the 
center point and the lip flap sutured in 
place. 


GRAFT 
L THICKNESS 
TAKEN FROM INNEF 
SURFACE OF « 


SKIN FOLDED 
RAW SIDE OUT 


FULL THICKNESS SKIN — 


SUTURED 
AROUND STENT 


ny 
PARALLEL 

ou 


Fic. 4. Method of using Esser principle for lining flap. 


and the raised lip flap sutured back 
in place catching the graft edges after the 
manner of an Esser outlay. (Fig. 2.) 
This is left in place for six to eight days 
when the wax compound will be extruded 
necessitating the removal of the external 
sutures. After a few days the lip end of the 
flap may be sectioned and elevated with 
the now adherent upper portion of the 
folded graft attached. 

At this time if it is deemed necessary 
to furnish added stability for the new 
columella to hold up the tip of the nose, a 
thin piece of ear cartilage the size of a 
small match may be inserted in the center 
of the raised flap graft through the raw 
upper end. A suflicient area is bared 


On elevating the new columella the 
lip will be found to be fully covered by 
the under side of the buried graft. If the 
space between the new columella and the 
septal remnants is close enough, the new 
columella may be split posterior and 
vertically and attached to the septum. 

These procedures do away with raw 
surfaces between the stages and give a 
completely healed non-distorted lip post- 
operatively. The flap pedicle is not twisted 
nor Is the full thickness of the lip or mucous 
membrane used. Davis! suggested buried 
grafting of the under side of the flap, 
but not the lip, as an improvement 
of the twisted full thickness pedicle in 


! Davis. Plastic Surgery. 1919, p. 470. 
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4 Dupuytren’s operation and also in Serries’ base of the columella gives a pleasing 
3 operation where the nasal end of the flap effect, the full thickness graft simulating 
is lifted first. the normal philtrum acceptably. The 
~<S Left 
RS 
SUTURE INCLUDES | <o</ 
RAISED FLAP,FOLDED | <><|- 
STENT SKIN GRAFT >S 
AND LIP SKIN 
Right 
STENT REMOVED | >< >< 
AFTER 6-9 DAYS | 
LEAVING LINED | 
| 
Below 
LINED FLAP 
SEVERED AND | 
) RAISED ) 


Fic. 5. Method of elevating flap. 


The utilization of the Esser outlay introduction of a cartilage strut on raising 
principle with the continuous skin at the the flap is reassuring. 


| 
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TREATMENT OF HEMANGIOMAS* 


Donato W. MacCo..ium, M.D. 


BOSTON, MASS. 


EMANGIOMAS are tumors charac- 
| terized as purposeless overgrowths 

of vascular channels of capillary 
or cavernous type. They are thought to 
be congenital in origin, and to arise from 
isolated islands of embryonal endothelial 
tissue that have failed to differentiate 
properly into blood vessels of the normal 
circulatory system. Recently, G. F. Laid- 
law and M. R. Murray! have extended 
the theory that hemangiomas may be 
phylogenetic remnants of early vascular 
tufts that served as accessory lung tissue 
in the skin of reptiles and lower forms. 
Their occurrence in man might then be 
compared to the appearance and disappear- 
ance of the gill arches, suggesting that such 
tumors may be the remains of the vascular 
tufts that did not disappear in early 
embryonic life. 

Hemangiomas may occur, according to 
numerous isolated case reports in the 
literature, in almost any organ and tissue 
in the body. It is the purpose of this paper, 
however, to consider only those involving 
the skin and subcutaneous tissue. 

In general, hemangiomas are benign 
in nature, producing either an unsightly 
tumor, or one that because of its size 
encroaches upon vital structures. They 
are not definitely encapsulated, but are 
usually well demarcated from the sur- 
rounding tissues, which are actually com- 
pressed rather than invaded by the tumor. 
In a few instances, the growth is of such 
rapidity that the surrounding tissues are 
invaded directly. This rapid or malignant 
progression takes place by actual invasion 
into blood vessel lumina and extension 
through these vessels to regional or distant 
organs. Occasionally, the growth of a 
hemangioma is so rapid that the endo- 


1 Am. J. Path., 9: 827-838, 1933. 


thelial buds will occlude the vessels in 
the tumor itself, thus producing infarction 
and ulceration, which finally goes on to 
scar formation. In the latter instance, this 
scar contraction may compress other 
vessels and thus produce a subsequent 
cycle of thrombosis, ulceration, and scarifi- 
cation so that it will finally effect its own 
limitation and eradication. 

The treatment of all hemangiomas is 
based on one of two principles, either 
extirpation of the tumor, or sclerosis of 
the vessels within the tumor so as to result 
in a cicatrization which causes actual 
diminution or subsidence of the tumor 
mass. Unfortunately, the size and loca- 
tion of the greater percentage of these 
hemangiomas make excision virtually im- 
possible because of the resulting cosmetic 
deformity. For the group in which extirpa- 
tion may be inadvisable, there are many 
methods of sclerosis: namely, continued 
pressure to produce ulceration and scarifi- 
cation, irradiation with radium or x-ray, 
application of carbon dioxide snow, actual 
fulguration with cautery, multiple inser- 
tions of hot platinum needles, injection of 
sclerosing or boiling fluids, and finally 
coagulation with endothermy. 

As it is the purpose of this paper to 
present the results of treatment of the 
various types of hemangiomas, a review 
has been made of 697 cases seen at The 
Children’s Hospital, Boston, during the 
last four and one-half years. Of this 
number, 487 occurred in females, and 210 
in males, making a ratio of 2 to 1. The 
most frequent position in which they 
occurred was unfortunately on the head, 
face and neck, 469 or 67 per cent being 
found in these locations. 

It is now of interest to classify these 697 
cases into the four clinical groups recognized 


* From the Department of Surgery of The Children’s Hospital, Boston, Mass. William E. Ladd, M.D. Chief of Staff. 
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in the surgical clinic of The Children’s 
Hospital, and to consider the results 
the 


obtained by various methods of 
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This resulted in definite improvement or 
cure in 80 per cent of this type. 
2. The second group comprised by far 


Fic. 1. Case showing rapidly growing type of capillary and cavernous hemangioma (Type 4). A combination of CO» 
snow application to fade capillary portion, and multiple coagulations with endothermy to sclerose basal portion 
produced result shown in lower photographs. Time interval three and one-half years. 


treatment. 

1. There were 36 cases of the so-called 
port-wine type of nevus. These are flat, 
smooth hemangiomas composed of numer- 
ous capillaries and venules lying directly 
beneath the epidermis so that the color 
of the blood in the vessels is imparted to 
the skin. Some of these cases were treated 
with carbon dioxide snow with unsatis- 
factory results. They were then treated 
with an air-cooled, ultraviolet lamp, re- 
ceiving blistering doses once each week for 
periods varying from four to nine months. 


the largest number of cases, 418 or 60 
per cent of the entire series falling into 
this division. These are slightly raised, 
finely lobulated, reddish-blue tumors of 
the skin and subcutaneous tissue. They 
may vary greatly in size from a few 
millimeters in diameter to the largest 
which may cover an entire limb or side 
of the face. Histologically, these are com- 
posed largely of dilated capillaries and 
venules with very little perivascular con- 
nective tissue. Only !4 per cent of this 
group were of the proper size or in a 
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position in which excision was deemed bluish discoloration due to the color of 


advisable. The remainder were treated 
with carbon dioxide snow applied directly 
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the tumor beneath. Histologically, they 
are composed of capillaries and cavernous 


Fic. 2. Case showing extensive superficial hemangioma of entire scalp which had been partially treated with COz 
snow application. In upper eyelid and lip, basal portion was of a capillary-cavernous nature (Type 4). Lower 
photographs show result of endothermy coagulations and repeated applications of CO, snow. Time interval 


twenty months. 


upon the lesion with firm pressure for ten 
to twenty seconds. Carbon dioxide snow 
was not applied to an area greater than 
2 cm. in diameter, but if the tumor was 
large, several such areas were treated at 
one sitting. This procedure was repeated 
at six week intervals until complete 
sclerosis was effected. With this method, 
over 50 per cent of the treated cases were 
discharged from the clinic as cured. The 
remainder, still under treatment, have 
shown definite improvement. 

3. The third group comprised 86 cases 
in which the tumors were located deep in 
the subcutaneous tissue, and were covered 
with normal appearing skin having a 


endothelial lined spaces filled with blood. 
When the efferent and afferent vessels 
were large, some of the tumors pulsated. 
Approximately two-thirds of this group 
were in a position in which excision was 
possible, or were superficial enough to be 
cured by repeated applications of carbon 
dioxide snow. However, the remaining 
third involved areas in which excision was 
inadvisable, or were too deeply situated 
for carbon dioxide snow to be efficacious. 
It is in this latter third that endothermy 
coagulation was particularly beneficial, 
complete cure being effected in 40 per cent 
and improvement in the remainder. 
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4. The fourth and last group formed the 
second largest class in this series. One 
hundred and ninety-five cases or 25 per 
cent fell into this division. These heman- 
giomas were coarsely lobulated, spongy, 
reddish-purple tumors which protruded 
above the skin, and also extended deeply 
into the subcutaneous and underlying 
tissue. Histologically, these are made up 
of a superficial capillary portion, and a 
deeper cavernous base. Of this group, 
75 per cent were successfully excised or 
treated with carbon dioxide snow. The 
remaining 25 per cent were treated either 
with endothermy alone, or with a combina- 
tion of carbon dioxide snow to fade the 
capillary portion, and endothermy coagula- 
tion to sclerose the cavernous base. 

Since the use of the endothermy for 
coagulation of the deeper portions of the 
cavernous tumors has not been emphasized 
in the literature, I wish to call particular 
attention to this method of treatment. 

The technique of the endothermy coagu- 
lation may be described briefly. The 
coagulations are all done under general 
anesthesia. In the greater percentage of 
the cases, avertin anesthesia supplemented 
with ether was used. If ether is used, the 
nose and throat must be packed with gauze 
during the time of actual coagulation. The 
endothermy needle is inserted obliquely 
at the edge of the tumor so that the tip 
will reach well beyond the center, several 
such punctures being made at one sitting. 
The coagulating current is allowed to 
flow through the needle until the tumor 
tissue immediately adjacent to the needle 
becomes blanched. It is then removed and 
re-inserted at a distance of 1 cm. to 1.5 cm. 
away. Great care must be taken in proper 
placement of the needle as too vigorous 
coagulation will result in a slough of the 
intervening tissue and excessive scar forma- 
tion. Within the first twenty-four hours 
after coagulation, the tumor usually be- 
comes swollen to twice its previous size, 
and exudes clear, serosanguinous material 
from the puncture wounds. The wounds 
are left uncovered, and are sponged fre- 
quently with hexylresorcinol solution until 
crusting occurs. For two to three weeks 
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after coagulation, there is very little change 
in the appearance of the tumor. After 
that time, the radiating, coagulating lines 
begin to scarify and contract giving the 
tumor a lobulated appearance. The subse- 
quent coagulations are done at six week 
intervals, care being taken to coagulate if 
possible that portion not previously scarred 
by this procedure. The number of coagula- 
tions depends on the size of the tumor, and 
the extent of coagulation at each operation. 
After the series of treatments is completed, 
the area over the hemangioma is studded 
with many, fine, circular scars from the 
needle punctures. In a comparatively short 
period of time, these scars seem to fade out 
and take the appearance and color of 
normal skin. If coagulation has been too 
vigorous, succeeding plastic operation may 
be necessary to remove some of the scar 
tissue. 


SUMMARY 


The methods used in the treatment of 
hemangiomas, and the results obtained at 
The Children’s Hospital over a period 
of four and one-half years have been re- 
viewed. Broadly, these consisted in: 

1. Use of the Kromeyer lamp in the 
treatment of port wine nevi. 

2. Excision of the tumor whenever it 
would not result in deformity or be injuri- 
ous to adjacent parts. 

3. Use of carbon dioxide snow to fade 
the capillary tumors, and that portion of 
the mixed tumors that is near enough 
the surface to be reached by the CO, 
penetration. 

4. Use of endothermy coagulation to 
sclerose the deeper portion of the mixed 
and cavernous tumors. Other methods of 
sclerosing mentioned earlier, namely, ra- 
dium, x-ray, platinum needle fulguration, 
etc., have not been used in this clinic 
during the past four and one-half years, 
so that conclusions on a comparative 
basis are not possible. However, the use of 
these other methods on a smaller series 
before the period covered in this review, 
and those seen in our clinic that were 
treated elsewhere by these methods, were 

(Concluded on p. 41.] 
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ABSCESS OF THE THYROID 
A DISCUSSION AND REPORT OF FOUR CASES* 


JoHN HENDERSON, M.D. 


Instructor in Surgery, New York Post-Graduate Medical School, Columbia University. 


NEW YORK CITY 


CUTE suppurative thyroiditis ts 
a relatively rare lesion. In a series 
of 545 consecutive thyroid cases 
of all types operated upon at the New 
York Post-Graduate Hospital between the 
vears 1931 and 1934, localized abscess 
of the thyroid has been observed in only 
4 cases. Crile, in a series of some 10,000 
goiters, has observed the condition in 
—4 instances. Its interest lies, however, not 
in its rarity, but in the fact that when it 
does occur its immediate diagnosis and 
alleviation is essential to the welfare of 
the patient. 

Acute thyroiditis occurs essentially in 
two forms: suppurative and non-suppura- 
tive. Suppuration in the thyroid gland as 
elsewhere in the body depends upon the 
relationship of the virulence of the organ- 
ism and the resistance to infection of the 
specific tissue with which the organism 
or its toxin is in contact. Acute thyroiditis 
may occur in an apparently entirely 
healthy gland, but has been held by Kocher 
and others to occur only in an already 
degenerated thyroid, goitrous glands, or 
glands in which small adenomata are 
present, though these may be so insignifi- 
cant in size or symptomatology as not to 
be clinically recognized. The distinction 
is at present accepted between a strumitis, 
or inflammation occurring In a goitrous 
gland, and thyroiditis, or inflammation 
occurring in a gland in which no goitrous 
changes are recognized. 

Infection may reach the thyroid gland 
in one of four ways: 

1. By the blood stream or [ymphatics; 
by far the most common route. 

2. By contiguity; extension from some 


adjacent suppurative process in the neck, 
such as a lymphadenitis. This is probably 
a rare occurrence. 

3. By direct tmoculation of organisms 
as from stab or puncture wounds of this 
region, and other forms of traumatism. 
One case not reported in this series resulted 
from a fracture of the larynx and the 
cricoid cartilage. 

4. Infection reaching the gland by way 
of a persistent thyroglossal duct, an ex- 
ceedingly rare contingency suggested by 
Meeker in 1925. 

A long catalog of infectious diseases 
could be given in which inflammation of 
the thyroid has been known to follow, but 
this would be of little value as it is ad- 
mittedly possible for practically any infec- 
tious agent elsewhere in the body to give 
rise to a metastatic inflammation in the 
thyroid, albeit that this organ is notori- 
ously immune to metastases of any nature. 
Suffice it to say that infection occurs most 
commonly in pneumonia, influenza, com- 
mon colds, acute tonsillitis, acute inflam- 
mations of the gastrointestinal tract, 
septicemia from any cause, and the acute 
infectious diseases of childhood. Be it 
noted that in those inflammations resulting 
from diseases the etiological agent of which 
is thought to be in the class of filtratable 
viruses, or in which the causative factor 
is of low virulence, a diffuse inflammation 
of the gland results, which eventually 
undergoes resolution without suppurating. 


MORBID ANATOMY 


The entire gland may be involved, but 
as a rule only one lobe is affected. The 
gland tissue becomes engorged with blood 


* Read at the Surgical Conference, Department of Surgery, New York Post-Graduate Hospital. 
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and dark hemorrhagic foci and pale 
infarcts are scattered throughout its sub- 
stance. Liquefaction soon occurs in these 
areas and small miliary abscesses form 
which may later coalesce into one large 
irregular abscess cavity. The suppurative 
process may eventually involve an entire 
lobe or even the whole gland, spreading 
into the fascial planes of the neck, occasion- 
ally perforating into the esophagus, larynx, 
trachea, or superficially through the skin. 
Depending on the virulence of the organism 
large portions of the gland may ‘slough 
and be discharged with the purulent con- 
tents of the abscess cavity; gangrene of 
the entire gland is not unknown. 
Microscopically the suppurative form 
is similar in appearance to that of pyogenic 
abscess elsewhere. In the non-suppurative 
form there is a diffuse leucocytic infiltration 
associated with a proliferation and desqua- 
mation of the epithelial cells, which are 
seen in various stages of degeneration 
filling up the lumina of the acini. The 
colloid is either poorly staining or absent; 
giant cells of the “foreign body” type are 
frequently found enclosing, and apparently 
phagocyting the isolated clumps of colloid. 
In mild inflammations the most con- 
spicuous changes are the hypertrophy 
and hyperplasia of the acinal epithelium. 


SIGNS AND SYMPTOMS 


The symptoms in general are those of 
any abscess. Deep pain, usually in the 
region of the thyroid, located particularly 
in one side of the neck, is frequently the 
first complaint. Deep, unilateral pain 
in the thyroid region, taken in conjunction 
with other findings, is often highly sugges- 
tive of abscess. 

Deglutition is difficult, and very painful, 
although the patient may complain only 
of sore throat and become hoarse. 

There is usually tumefaction of some 
portion of the thyroid area, accompanied 
by tenderness, and redness and warmth 
of the overlying skin. There may be a 
concomittant cervical lymphadenitis and 
engorgement of the cervical veins with 


Henderson—Thyroid Abscess 


American Journal of Surgery 3.7 
resultant facial cyanosis, with either uni- 
lateral or bilateral tinnitus. 

Lahey has described two signs which 
are of diagnostic significance: Firstly, 
the patient is able to elevate the chin 
only with great pain and difficulty, or 
not at all; and secondly, the chin is 
depressed upon the sternum in order to 
accomplish the act of deglutition. This is 
due to the pressure on the abscess by the 
overlying sternohyoid, sternothyroid and 
omohyoid muscles, with resultant pain and 
spasm of the muscles, similar in many 
respects to the rigidity of the abdominal 
muscles in peritonitis. 

There is usually a septic type of tem- 
perature with a concomittant moderate 
leucocytosis. The patient appears quite 
ill, the facies are drawn, and he has 
the characteristic ‘“‘toxic’”’ appearance fre- 
quently associated with the severer sys- 
temic infections In general. 

Depending upon the size and location 
of the abscess there may be dyspnea, and 
there is frequently an irritating cough 
which tends to be worse at night. There 
may be expectoration of blood and mucus 
from an associated tracheitis or perfora- 
tion. In addition there is often either a 
change in voice sounds or a more or less 
complete aphonia due to involvement of 
one or both recurrent laryngeal nerves. 

Tachycardia out of all proportion to 
the degree of pyrexia has been remarked 
by several authors, and when present is 
very striking. It is occasionally associated 
with a rise in the basal metabolic rate, 
or the latter may occur fortuitiously. 


DIFFERENTIAL DIAGNOSIS 


Abscess of the thyroid per se most fre- 
quently must be differentiated from acute 
tonsillitis and other acute upper respiratory 
infections, cervical lymphadenitis, acute 
hemorrhage into a pre-existing adenoma, 
and malignancy of the gland pursuing a 
fulminating course. 

From a prognostic point of view it is 
necessary to differentiate it also from 
Riedel’s struma and struma lymphoma- 
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tosa, as the prognosis in these instances is 
of graver nature than in simple abscess. 

A careful history, and a consideration 
of the special features attendant upon 
each of these conditions, are usually 
sufficient to lead one to the correct 
diagnosis. 


COMPLICATIONS 


Invasion of the trachea or larynx, often 
by perforation, followed by bronchopneu- 
monia is a common sequela in the absence 
of early and adequate treatment. Invasion 
of the mediastinum may occur, giving rise 
to a fatal mediastinitis. Finally, the fascial 
planes of the neck may be invaded with 
spread of the infection and involvement of 
structures far beyond the confines of the 
thyroid gland. Simple laryngitis and tra- 
cheitis are common. 


TREATMENT 


If it is believed from the various con- 
siderations already alluded to that the 
process is of the non-suppurative type, 
treatment consists of the usual supportive 
measures and those directed toward the 
hastening of the resolution of the inflam- 
mation, such as local cold applications, 
forcing of fluids, etc. If, on the other hand, 
the process is in all probability becoming 
suppurative, those measures are exhibited 
which will hasten localization, upon the 
culmination of which adequate drainage 
is to be provided at the earliest moment. 
Lahey remarks that drainage will be more 
effective if the tissues overlying the gland 
are carefully dissected, and the sternohyoid 
muscle be cut transversely on either side 
of the median incision, as otherwise the 
longitudinal tension of the sternohyoid 
and the sternothyroid muscles produces a 
tendency for the edges of the incision to 
come together, thus interfering with drain- 
age. Imperfect drainage may result in 
the formation of residual abscesses or 
persistent sinuses, for the cure of which it 
may later be necessary to resect a portion 
of the affected thyroid tissue. Failure in 
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this regard has made the incidence of 
recurrence unduly high. 


PROGNOSIS 


Although results are often brilliant and 
dramatic with proper treatment, prognosis 
is nevertheless guarded. 

According to Robertson’s statistics 12 
out of 96 patients died; 54 cases were of the 
non-suppurative variety, with 2 deaths; 
41 were suppurative with 9 deaths. There 
was one patient who died, in whom the 
entire gland became gangrenous. 

Feeling is divided as to whether the 
thyrotoxicosis which occasionally accom- 
panies the infections continues upon the 
resolution of the inflammatory process, 
and as to whether a subsequent develop- 
ment of exophthalmic goiter can be attri- 
buted to this cause. 


REPORT OF CASES* 


Case t. S. F., No. 67671, male, fifteen 
years of age. The patient was admitted to the 
nose and throat service complaining of sore 
throat of two days’ duration. He had been 
seen on the same service four months pre- 
viously complaining of sore throat, and was 
found at that time to have a chronic tonsillitis 
and a cellulitis of the neck which was incised 
and drained with apparently uneventful re- 
covery. Upon his second admission the patient 
complained of pain localized to the left side 
of his throat, which made swallowing difficult 
and painful, at the same time causing a 
severe pain in his left ear. There was no cough, 
change in voice or dyspnea. He had had the 
usual childhood diseases, and was subject to 
frequent head colds. 

Physical examination showed an acutely 
ill patient with a temperature of 100.6°F. 
and a pulse of 112. The thyroid was enlarged, 
tender and pulsatile, principally on the left. 
The patient was operated upon immediately 
following admission under gas oxygen anes- 
thesia, and a large abscess of the left lobe 
incised and drained. Culture of the pus from 
the abscess cavity yielded B. influenzae in 
pure culture. The patient made an uneventful 

*Iam indebted to Drs. Charles Gordon Heyd, 


Edward W. Peterson, and Arthur Nilsen for permission 
to publish these cases. 
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recovery being followed in the clinic until 
the wound closed on the sixteenth day after 
operation. 

Case 11. J. B., No. 74671. The patient was a 
forty-six-vear-old man, elevator operator. He 
was admitted to the surgical service complain- 
ing of continuous severe pain in the right side 
of his throat of four months’ duration. There 
was marked dysphagia, particularly for solid 
food, during most of this time, and patient had 
noted the expectoration of blood-tinged sputum 
on several occasions. There had been a slight 
cough, worse at night, present for three weeks 
prior to admission. The family and past his- 
tories were essentially negative except for 
excessive consumption of tobacco and alcohol. 

Physical examination showed a well-devel- 
oped, undernourished, acutely ill patient whose 
temperature was 102.0°F. and pulse 96. There 
was a diffusely indurated swelling which was 
extremely tender to pressure, of the right side 
of the neck anteriorly, which appeared to be 
part of the thyroid gland. The larynx was in- 
jected, and there was marked edema of the 
vocal cords. The remainder of the examination 
was negative. The blood count on admission 
showed a slight leucocytosis with a moderate 
increase in the polymorphonuclear leucocytes. 
The Wassermann reaction was negative. 

After five days the patient had failed to 
improve under supportive measures, and 
continued to run a septic type of temperature, 
occasionally reaching a maximum of 104.0°F. 
He was taken to the operating room and a 
large abscess of the right lobe of the thyroid 
was incised and drained. There was a marked 
cellulitis of the neck extending from the thyroid 
cartilage to the manubrium, and from the 
median line well past the right sternocleido- 
mastoid muscle. An incision was made parallel 
to the border of the right sternocleidomastoid 
muscle and about 100 c.c. of thick, greenish, 
foul-smelling pus evacuated. The cavity ex- 
tended down beneath the manubrium and 
upward behind the upper portion of the thyroid 
cartilage. A pure culture of non-hemolytic 
streptococcus was obtained from the pus 
evacuated from the abscess cavity. 

Following operation the pulse and tem- 
perature gradually descended to normal levels, 
and after a more or less uneventful recovery 
the patient was discharged on his tenth post- 
operative day. He was followed in the clinic for 
about a month because of failure of the 
laryngeal inflammation to resove, probablly 
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because of a residual abscess, but he was lost 
sight of before further surgery could be 
attempted. 


Fic. 1. Case tv. Chart No. 96717. X-ray No. 6363-3. 
X-ray of mediastinum showing marked broadening 
of superior mediastinal shadow, measuring about 
345 inches overall in diameter and protruding in 
main to right of great vessels. It is lobulated in con- 
tour and extends downward below level of great 
vessels. Trachea is narrowed and deviated to left. 
Mass in anterior superior mediastinum appears inde- 
pendent of soft tissue enlargement in supraclavicular 
region, and was therefore thought to be a thymi- 
colymphatic neoplasm. 


Case ut. F. B. No. 82740. A two year old 
girl who had been ill for two weeks prior to her 
coming to the hospital. Her illness began with 
a generalized convulsion, followed by a low 
grade fever and an irritating persistent cough. 
Five days before admission the mother noted 
a swelling of the lower anterior surface of the 
neck which gradually increased in size. On day 
of admission child was unable to swallow, but 
was vomiting food previously taken. The family 
and past histories were negative. 

Physical examination showed a well-devel- 
oped and nourished, acutely ill child with a 
temperature of 100.0°F. and a pulse of 116-120. 
Findings were essentially negative except for 
marked injection of the pharynx and enlarge- 
ment of the tonsils. There was also a large 
indurated mass about the size of a hen’s egg 
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noted in the midline of the neck at the supra- 
sternal notch extending towards the left. It 
was tender and slightly fluctuant. There was a 
slight enlargement of the spleen and a few 
inguinal lymph nodes were palpated. 

Blood counts showed a leucocytosis of 12,000 
with 58 per cent polymorphonuclear neutro- 
philes. The Wassermann reaction was negative. 
A tentative diagnosis of cervical lymphadenitis 
was made and the child was operated upon 
three days after admission. A_ horizontal 
curving incision about a finger’s breadth above 
the clavicle was made, and upon exposing the 
thyroid a symmetrical fluctuant swelling of 
both lobes was found. The abscess was evacu- 
ated, pus flowing from both lobes, and rubber 
tissue drains inserted. A pure culture of 
Streptococcus hemolyticus was obtained from 
the pus. 

Following operation the temperature reached 
104.0°F. with a pulse of 156, but subsequent 
to this both the temperature and the pulse 
dropped slowly with only occasional elevations, 
and the patient, except for a low grade con- 
current otitis media, made an_ uneventful 
recovery. She was discharged cured on her 
twenty-second postoperative day. 

Case tv. E. C. No. 96717. A thirty year 
old male lawyer who complained on his first 
admission of change in voice sounds, cough, 
and gradual enlargement of his neck for the 
past three and one-half weeks. He at no time 
was aware of any particular pain, but com- 
plained principally of the change in character 
of voice, the difliculty of talking continuously 
for more than a short while at a time, ard the 
constant tendency to clear his throat, which 
later became an irritating cough. There had 
been no loss in weight, anorexia or cachexia. 
The family and past histories were absolutely 
negative for pthisis, syphilis, or other granulo- 
mata, malignancy or thyroid disease. 

Physical examination showed a well-devel- 
oped and nourished adult not appearing 
acutely ill. The temperature on admission 
was 100.4°F. and pulse 110. There were no 
abnormal findings except for a moderate 
bilateral symmetrical enlargement of the 
thyroid, which moved freely on deglutition. 
X-rays were made to determine the possibility 
of a substernal goiter, but these showed only a 
tumor of the superior mediastinum which was 
thought by the roentgenologist to be thymico- 
lymphatic in nature (Fig. 1). 
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The patient was operated upon the day fol- 
lowing admission with a tentative preoperative 
diagnosis of adenoma of the thyroid. On 
exposure of the thyroid an inflammatory mass 
approximately 10 cm. in length and 7 cm. in 
transverse diameter was found emerging from 
the superior aperture of the thorax on the right 
side. The trachea was markedly deflected to the 
left with marked pressure on the right recurrent 
laryngeal nerve. The upper portion of the right 
lobe of the thyroid was apparently normal. 
The inflammatory tissue was so dense that an 
incision was made on the anterior border 
of the right sternocleidomastoid muscle just 
above the cavity and the abscess cavity entered. 
About 100 c.c. of thick, greenish pus containing 
a large number of small masses of yellowish- 
green coagula were evacuated. The cavity was 
washed with saline and drained with rubber 
tissue and iodoform gauze. 

Patient’s recovery following this procedure 
was uneventful, and he was discharged on his 
fifth postoperative day with only a_ small 
rubber tissue drain in situ. General condition 
was excellent and patient had no complaints. 

Ten days following his discharge he returned 
to the hospital acutely ill and with symptoms 
of acute tracheal obstruction. His temperature 
was 103.0°F. with a pulse of 140. 

An emergency tracheal intubation was imme- 
diately performed and a large abscess incised 
and drained which was located between the 
manubrium and the trachea, causing acute 
obstruction of the latter. Drainage was insti- 
tuted by means of a double-barrelled catheter, 
iodoform gauze and rubber tissue. The upper 
portion of the skin wound was lightly packed 
with iodoform gauze and the edges drawn to- 
gether with three silkworm sutures. 

Following operation the patient’s tempera- 
ture and pulse dropped to normal and there 
was a dramatic relief of the patient’s symptoms. 
Drainage at first was profuse but gradually 
lessened as the tissue reaction subsided, and 
recovery was uneventful. 

It is of interest that no organism was cultured 
from the pus obtained from the abscess cavities. 
One may assume that the infectious agent was 
not one readily cultured on ordinary culture 
media, and might very possibly have been the 
tubercle bacillus. It is also not definitely 
established that this was a true abscess of the 
thyroid itself, but the case is included in this 
report because at the time it was felt that the 
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abscess was probably one of mediastinal 
thyroid tissue and in any event casts an inter- 
esting sidelight on the subject under discussion. 


CONCLUSIONS 


1. Thyroid abscess is rare. It occurred 
4 times in 545 consecutive thyroid cases 
at the New York Post-Graduate Hospital. 

2. Infection may reach the thyroid 
gland through the blood stream or lym- 
phatics, by contiguity, or direct inoculation. 

3. It occurs commonly in acute respira- 
tory infections, infections of the gas- 
trointestinal tract, acute infectious diseases 
and septicemia. Thyroiditis occurring con- 
comittently with the acute exanthemata 
rarely suppurate. 

4. The most common signs and symp- 
toms are deep unilateral pain in the 
thyroid region, painful deglutition, hoarse- 
ness and malaise. There is sometimes 
tumefaction of the gland with tenderness, 
and rubefaction of the overlying skin. 
The chin is often depressed upon the 
sternum during swallowing. The tempera- 
ture curve is septic in type with a tachy- 
cardia disproportionate to the pyrexia. 

5. A differential diagnosis must be 
made from acute upper respiratory infec- 
tions, cervical lymphadenitis, hemorrhage 
into an adenoma, malignancy, Riedel’s 
struma, and, very rarely, thyroglossal or 
branchial cysts, and cystic hygromata. 


Henderson—Thyroid Abscess 


American Journal of Surgery 4 I 


6. The complications are those at- 
tendant upon spread of the infectious 
process into the surrounding tissues. 

7. The treatment comprises prevention 
of suppuration if possible. When it does 
occur, early, adequate and _ prolonged 
drainage is indicated. 

8. Prognosis is guarded. It is poorer 
in the suppurative than in the non-sup- 
purative variety. 

g. Four cases are reported in patients 
varying in age from two to forty-six years, 
three of which occurred in males. The 
etiological agents were B. influenzae, a 
non-hemolytic, and a hemolytic strepto- 
coccus. In the fourth case no organism 
was cultured and it is possible that this 
was due to the tubercle bacillus or less 
likely to one of the higher microorganisms. 

There was recurrence, probably due to 
insufficient drainage, in 2 cases. 

10. Tuberculosis and other granulomata 
of the thyroid occur, but are rare, and 
were considered outside the scope of this 


paper. 
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SUMMARY OF DR. MACCOLLUM* 


all, in our opinion, far less satisfactory than 
the present outline of treatment. The 
endothermy coagulation has proved to be 
of decided value in reduction of the size 
of the tumor in every case in which it was 
used. The treatment is not difficult, and 
although it does require a general anes- 
thetic, the time it consumes is short. 
As it produces no systemic reaction, It 
may be carried out for the most part in the 
Out-Patient Department. It has now 


been used in enough individual instances to 
convince us that it is an extremely effec- 
tive method of treating those tumors in 
which snow or excision has not been 
advisable. However, it must be strongly 
emphasized that in many instances, no one 
method in itself has been self-sufficient, 
but the judicious combination of them all 
has proved the most satisfactory in this 
clinic. 


* Continued from p. 35. 


A FIVE-YEAR SURVEY OF ECTOPIC PREGNANCY* 


CHARLES W. MUELLER, M.D. 


BROOKLYN, N. Y. 


UR present-day knowledge of ectopic 
pregnancy as to etiology, pathology 
and treatment is nearly complete, 

but diagnosis in a certain group of cases 
at times still remains difficult. This analy- 
sis, therefore, was undertaken with the 
view of stressing some of the signs and 
symptoms which aid in diagnosis. 


HISTORY 


Extrauterine pregnancy was apparently 
unknown to the ancient Greeks or Romans 
because no allusion was made to the 
subject in their literature. About 1050, 
Albucasis, an Arabian, described a condi- 
tion which was apparently an extrauterine 
pregnancy, which, as far as we know, was 
the first case recorded. 

The first operation for extrauterine 
pregnancy was described by Dr. John 
Bard of New York, December 25, 1759. 
In 1883, only fifty years ago, Lawson 
Tait established the operative treatment 
for the condition, the first patient dying, 
but he continued to use this method of 
treatment and reported a series of 40 
cases with one death. 

However, most men of this era still con- 
tinued to believe that extrauterine gesta- 
tion was a grave condition and when it 
occurred they extended all relief within 
the narrow boundaries of their power, and 
calmly awaited and submitted to the 
inevitable end. In this period, Schauta 
reported 121 cases treated palliatively with 
a mortality of 86.6 per cent. Parry in 
1876 reported 500 cases in which there 
were 386 deaths or 77.2 per cent. 

In the last five years on the service of 
Doctor Cameron Duncan, at the Kings 
County Hospital, which is but three 


months each year, a total of fifteen months 
in all, there were admitted 40 cases of 
extrauterine pregnancy. 

One patient was moribund on admission 
and died very shortly after, without 
treatment. Necropsy showed an advanced 
interstitial pregnancy ruptured from the 
cornu of the uterus, and a four-month 
fetus was found in the abdomen. This 
patient died of hemorrhage. 

Another case was one of advanced ab- 
dominal pregnancy which was discharged 
through error by an interne after an x-ray 
diagnosis of normal pregnancy. The patient 
was later re-admitted to the obstetrical 
service and died of peritonitis after having 
passed blood frequently from the rectum, 
which showed the invasion of the intestinal 
tract by the chorionic villi. The necropsy 
showed a six-month macerated fetus. 

These 2 cases are not considered in our 
report. This gives 38 cases of ectopic 
gestation that were consecutively operated 
upon with no mortality. 


ETIOLOGY 


Most authors attribute tubal preg- 
nancies to mechanical impediments to the 
normal progress of the ovum, such as 
inflammation and adhesions of the tubes, 
tumors, inflammation of the tubal mucosa, 
congenital tubal deformities, tubal spasms 
and external migration of the ovum. 
May we add here that salpingograms, as 
well as insufflation of the tubes, may be a 
causative factor, but none of the cases in 
our series prove this point. Hormonal 
disturbance may prevent the proper devel- 
opment of the ovum and, the proper 
movement of the fertilized ovum. 

In our series, 2 patients had proved 
Gonococci infections, 2 others gave almost 


* From the Gynecological Service, Kings County Hospital. 
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conclusive histories and another patient 
stated that her husband was suffering 
from an urethral gonorrheal infection. 
One patient had been septic following an 
abortion. Two patients were previously 
operated upon for extrauterine pregnan- 
cies. Two patients had an ectopic gestation 
following non-infective abortions, and 12 
had had previous normal pregnancies and 
also had suffered abortions. 

Therefore, 22 of the 38 patients had 
definite pelvic pathology before an ectopic 
pregnancy occurred. In only 3 patients 
was the ectopic the first pregnancy. Balus 
states that 28 per cent of his cases gave a 
history of gonorrheal infection. Potter 
reports 3 cases of ruptured ectopic preg- 
nancies in which the patients were wearing 
a gold spring pessary for contraceptive 
purposes. 

The largest number of cases occurred 
among the multiparas, but we found that 
as the parity increased the incidence 
decreased. Our histories were incomplete 
in many instances as to the patients who 
complained of previous pelvic symptoms, 
had previous pelvic operations, or previous 
appendectomies and previous menstrual 
disorders. 

The ages ranged from twenty to thirty- 
eight years, 20 patients being between 
the ages of twenty and thirty, and 18 
between the ages of thirty-one and forty 
years. 

There were 27 white patients and 11 
colored patients, about our usual ratio of 
race admissions. 

The history of sterility does not cor- 
roborate the usual idea, namely that a 
long period of sterility usually exists 
before the occurrence of an ectopic preg- 
nancy. In our series, 26 patients gave the 
average period of sterility as three years, 
the longest period of ‘sterility being eleven 
years. In Widan’s series, the average period 
Was 3.9 years. 


SYMPTOMATOLOGY 


Most writers believe that pain is a 
constant finding, most commonly mild in 


Mueller—Ectopic Pregnancy 


American Journal of Surgery 43 


character, distributed over the lower abdo- 
men, followed by an acute attack; 
there may be repeated colicky attacks; or, 
lastly, there may be a sudden, severe, 
acute attack with or without previous 
symptoms. 

Thirty-six of the 38 patients complained 
of abdominal pain; in 5 cases, most severe, 
those of apparent extratubal ruptures. 
The remaining patients described the 
pain as sharp, knife-like, sticking, colicky, 
cramp-like and pressure-like. Only a few 
complained of shoulder or upper right 
quadrant pain, which is caused by a 
reflex arc established through the phrenic 
nerve when the central portion of the 
diaphragm is irritated by free blood in the 
abdominal cavity. 

Irregular bleeding was noted in 34 of the 
38 cases, 89 per cent. Most commonly, 
menstruation does not appear at the 
expected time, then a few days later there 
is a slight spotting, but the flow is not 
freely established. At times, the spotting 
is accompanied by a discharge of uterine 
decidua, but this is usually described as 
clots and not identified. 

Sampson, who recently studied the 
uterus in ectopic pregnancy, rather con- 
clusively proved that the bleeding was of 
venous origin and therefore came from 
the endometrial cavity and not from back 
pressure from the tubes. 

The symptom of dizziness was recorded 
in 11 cases, that of fainting in 9g cases, 
nausea in 7 cases, urinary symptoms in 
3 cases. Weakness, pallor, fatigue and 
malaise were reported occasionally. 

There were 7 patients admitted in 
varying degrees of shock and the foregoing 
symptoms were more characteristic in this 
type. In severe shock, the diagnosis is 
easily made, frequently without the aid 
of a pelvic examination and is the type 
most frequently seen by the abdominal 
surgeon, while the gynecologist must deal 
with those which occur before tubal or 
peritoneal rupture, wherein the symptoms 
and findings may be most confusing. 
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OBJECTIVE SYMPTOMS 


Lower abdominal tenderness was as 
frequent as the symptom ot pain, and was 
recorded in 36 cases. 

Rigidity of the recti muscles was noted 
in 20 cases, 59 per cent; absent in 16 
cases and not recorded in one case. Widan 
states that rigidity is rare, frequently 
confused with abdominal spasm, and is 
present only when the peritoneum is 
irritated by free blood. 

Peritoneal rebound was present in 26 
patients, 67 per cent. 

Fluid wave or dulness in the flanks 
occurred in only one case. Watkins found 
that it was present in 7!5 per cent of his 
series. 

Cullen’s sign, the bluish discoloration 
about the umbilicus, was not noted. 
One writer noted its occurrence only 6 
times In 1400 cases. 

Jaundice may occur after intraperi- 
toneal hemorrhage, resulting from the 
absorption of the old blood (bile pigment). 
Dumphy found this sign in 4 of his 40 
cases. He states that the quantitative 
Van den Bergh and the serum bilirubin 
tests are usually well above normal. These 
tests and the pyramidon test, that of 
hematin in the blood serum, were not 
used in any of the cases in our series. 


VAGINAL FINDINGS 


1. Pain on lateral or anterior-posterior 
motion of the cervix was present in 
Ig cases or 50 per cent, absent in 5 cases 
and not recorded in 14 cases. This finding 
is caused by the reaction of the peritoneum 
covering the uterosacral ligaments, making 
them sensitive; hence, anything which 
moves them causes pain. 

2. Softening of the cervix was present 
in 10 cases or 26 per cent, normal consis- 
tency in 26 cases. This symptom is due to 
congestion consequent upon pregnancy. 

3. Bleeding from the cervical os was 
present in 24 cases, 60 per cent; absent in 
II cases. 

4. Enlargement of the uterus was pres- 
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ent in II cases, 28 per cent; absent in 
19 cases. The uterus should enlarge in 
cases which have progressed to the eighth 
week, the result of the organ preparing 
for conception. However, the uterus should 
change only in size, not in shape, or show 
the other characteristic signs of pregnancy 
as the pregnancy is not contained within 
its walls. 

5. Diagnostic masses were palpable in 
32 cases, and tenderness was present in 
one or both fornices in 35 cases. 


LABORATORY DATA 


The average red cell count was between 
three and four million cells. 

The average hemaglobin was 72 per 
cent. 

In 60 per cent of the cases the white 
cell count was 10,000 or less; in 40 per 
cent 10,000 or over. The lowest white 
cell count was 4000; the highest 30,100. 
The presence of blood in the pelvic or 
abdominal cavity produces leucocytosis; 
therefore, the high counts were found 
in the tragic cases. 

The sedimentation time was determined 
in 29 cases. It was considered normal 
in 24 cases, forty-five minutes in one 
case, and rapid in 4 cases. One of these 
rapid cases at operation proved to be an 
old tubal abortion, while the opposite 
adnexa was the seat of a sub-acute in- 
flammatory process. 

Widan found that 20 per cent of his 
44 cases showed a sedimentation time of 
less than thirty minutes. Five cases, how- 
ever, proved to be hematoceles, of which 
2 were infected and one was associated 
with an acute appendicitis. 

This laboratory test has proved very 
successful in our hands in aiding in the 
differential diagnosis; namely, between 
extrauterine gestation and acute or sub- 
acute pelvic inflammatory disease. It 
must be remembered that the sedimenta- 
tion time may become rapid after the third 
month of pregnancy, or in cases of marked 
anemia. 
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On none of our cases were the Aschheim- 
Zondek, Freidman or Mazer-Hoffman tests 
carried out. 

Frank recently reported observations 
on the Aschheim-Zondek test in 11 cases, 
in which 8 gave positive reactions. One 
negative result was obtained from urine 
collected two days after operation; another 
was ascribed to a complete degeneration 
of the ectopic ovum; a third was laid 
directly to failure in the reaction. The 
death of the fetus does not affect the 
reaction as long as the living products 
of conception, namely the chorionic villi, 
are retained. The female sex hormone test 
gives a negative result immediately follow- 
ing the death of the fetus. We advocate, 
and shall in the future use, this valuable 
diagnostic aid in those early cases where 
rupture has not already occurred. 

The temperature is an uncertain finding. 
Most of the cases were reported as normal; 
many were elevated to 99.6° or 100°F. 
which usually means peritoneal irritation 
or absorption of the blood or blood clots 
as the result of rupture of the fallopian 
tube. Three cases in our series had tem- 
peratures of 101°F. or over, the highest 
being 102°F. 

The blood pressure findings are impor- 
tant, but most variations are usually found 
only in the grave cases after a considerable 
hemorrhage. 

The respiratory rate is no indication of 
the condition. Again, only in the grave 
case does it give us an index as to our true 
picture. The same is true for the rate 
and volume of the pulse. 

Briefly, the varieties of ectopics are: 
(1) ampullar; (2) isthmic; (3) interstitial; 
(4) tubo-ovarian; (5) abdominal. To this 
classification may be added the tubo- 
uterine which is interstitial at the be- 
ginning but grows into the uterine cavity. 
In our series, one case was interstitial, 
g were of the isthmic type and 28 were 
cases of tubal abortions or tubal moles. 

The location of the ectopic pregnancies 
in our series proves that the ampullar type 
is by far the most common, the isthmic 
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type less frequent and the interstitial type 
rather uncommon. 


PATHOLOGY 


The ovum burrows its way into the 
structure to which it is later to become 
attached, finally forming a capsule con- 
sisting of chorionic cells; this is called the 
pseudo-decidua reflexa. Peritoneal involve- 
ment becomes likely when the syncytial 
cells nearly reach the serous coat of the 
tube, after penetrating the venous radicals 
and riddling the muscle layer, with result- 
ing hemorrhage into the decidua. This in 
turn tends to unseat the ovum and over- 
distends the tube, and finally ruptures the 
pseudo-decidua reflexa, causing the pain 
and bleeding. The bleeding partly dislodges 
the ovum and causes the clinical symptom 
of colicky pain. This unrest causes uterine 
contractures, with slight bleeding from 
the endometrium. The blood mixes with 
the secretion from the hypertrophied 
utricular glands and produces the charac- 
teristic bloody discharge which does not 
clot. 

The tubal pregnancy then terminates 
in the following ways: (1) ovum dies and 
is absorbed; (2) the formation of a tubal 
mole; (3) tubal abortion or tubal rupture. 
The tubal abortion may be threatened, 
inevitable or complete. The beginning of 
the abortion, as described, is the breaking 
through the capsule of the ovum, or the 
pseudo-decidua reflexa. This must be an 
intratubal rupture and is not to be con- 
fused with extratubular rupture. However, 
the mechanics are about the same, and 
when the latter occurs bleeding takes place 
into the peritoneal cavity while in the 
former it takes place into the lumen of 
the tube. 

The separation of the ovum may be 
complete or partial, when the products 
remain in situ. The hemorrhage then may 
cease but recur periodically. If the separa- 
tion is partial and blood surrounds the 
capsule, a mole will be the result. 

Perforation is most likely to take place 
in the isthmus or interstitial portion be- 
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cause the lumen is so narrow. In this 
type, perforation usually takes place into 
the peritoneal cavity. Here the hemorrhage 
may be marked and operation is indicated 
at once. 


TREATMENT 


All writers agree that surgery is the 
only method of treatment in extrauterine 
pregnancy. 

In the tragic cases, those admitted in 
severe shock, the exact time of surgical 
interference is a mooted question. There 
are two schools: one, those who believe 
that surgical interference is indicated at 
once, no matter how severe the shock may 
be or whether the patient has reacted to 
the internal bleeding. Their theory is that 
for recovery, the bleeding vessels must 
be ligated and that in many cases the 
bleeding will not cease, nor will the patient 
survive, until operative measures are 
used. Such well-known men as Schuman, 
Hirst, Watkins and others support this 
method. 

The other school, supported by the 
late John O. Polak, believes that surgery 
is indicated in these tragic cases but not 
until the hemorrhage is partly controlled 
by clotting, and the patient has been 
allowed to react, which, he states, always 
occurs, and until the blood pressure, which 
may have been imperceptible, has become 
elevated to a systolic reading of go or 
above. After the primary reaction, surgery 
is indicated, the immediate treatment in 
this type of case being measures to combat 
shock, such as heat, Trendelenburg posi- 
tion and morphine. Transfusions are 
not indicated because the bleeding point 
has not been surgically controlled, the 
clot may become dislodged from the 
bleeding vessel and additional hemorrhage 
may follow. 

During the series reported, the latter 
method of treatment has been followed 
and our results, as were Dr. Polak’s, 
have been most gratifying. However, 
series reported by men who follow the 
first method of treatment show results 
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which are equally remarkable. We cer- 
tainly do not condemn the method. 

Three of our patients were auto-trans- 
fused. All of these did well postoperatively 
and none showed any detrimental reac- 
tions from the transfusions. In one case 
600 c.c., in the second 800 c.c. and in the 
third 1500 c.c. were given. All the cases 
were grave at the time of operation 
and we believe that in these cases a 
fatal end was avoided by our method of 
auto-transfusion. 

In many instances valuable time is 
lost in obtaining, typing and cross-match- 
ing a donor. We fully realize that this 
blood may be contaminated and that 
blood stream infections may result, but 
we believe that this occurs infrequently. 

Our apparatus for auto-transfusion is 
very simple; namely, a sterile suction 
jar, tube and suction tip. A very small 
incision is made through the peritoneum, 
the tip inserted into the free blood and 
for every 500 c.c. of blood removed, 25 c.c. 
of a 2 per cent sodium citrate solution are 
added. The blood is then filtered through 
many layers of gauze and re-injected into 
the veins of the arm by the gravity method. 
Other methods can be used, as the Scannell 
apparatus or removing the blood by a 
ladle, but the foregoing is the quickest, the 
easiest and the most reliable. 

Ricei, from the literature, collected 
282 cases which had been transfused with 
only 6 deaths; 2 of these patients were 
moribund at operation, giving a mortality 
rate of 2.2 per cent. 

Colpotomy is resorted to, but only 
the most difficult case, and is not our 
routine. It is not always sure that blood 
will be aspirated, and there exist other 
dangers which might be followed by 
serious consequences. We may have intra- 
peritoneal bleeding from any other cause; 
for instance, a perforated ulcer may present 
nearly the same symptoms. We advocate 
colpotomy rather than cul-de-sac punc- 
tures with needles. 

Dilatation and curettage are occasion- 
ally resorted to, but only to differentiate 
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between the threatened abortion and the 
ectopic in the dou%tful case. 

The blood which is found free in the 
peritoneal cavity is allowed to remain, the 
clots are removed. It is not our practice to 
fill the peritoneal cavity, before closure, 
with normal saline solution. 

Transfusions, intravenous glucose, clysis 
of salt solution, are always held in readi- 
ness and are given as the occasion may 
arise. 

Our surgery is always done through 
the abdominal route. If possible, only the 
fallopian tube containing the rupture is 
removed, allowing the ovary to remain 
in situ, unless it is impossible or inadvisa- 
ble because of the patient’s condition. 
In a few of our cases, conservative meas- 
ures were used, removing only the 
diseased part of the tube at the time. We 
do not recommend this, but in none of 
these cases have ectopics recurred. The 
opposite adnexa is never interfered with 
if no pathological condition is discovered. 

In the series reported by Hirst for a 
five-year period, 7 of his 167 patients had 
ectopics occur in the other tube, 30 had 
since become pregnant and delivered 
normally. 


SUMMARY 


1. Previous pelvic disease is an impor- 
tant etiological factor. 

2. Hormonal disturbances present a 
new thought as to the etiology of ectopics. 

3. Most of our patients with extra- 
uterine pregnancy were between the ages 
of twenty and thirty-three. 

4. The history of previous sterility 
plays a minor role. 

5. The two most common symptoms 
are abdominal pain and irregular bleeding. 

6. The most common vaginal finding 
Is tenderness on motion of the cervix. 
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7. The most important laboratory 
method is the sedimentation time; and 
this should never be omitted in the doubt- 
ful case. 

8. The Aschheim-Zondek test is valu- 
able and should be used when indicated. 

g. The ampullar type is the most 
frequent. 

10. Surgery is the only method of 
treatment. 

11. Auto-transfusions are indicated and 
should be employed in all cases of a 
serious nature. 

12. Only the disease fallopian tube 
should be removed. 

13. Colpotomy should be resorted to 
only occasionally. 

14. Diagnosis in the unruptured case is 
almost impossible. 

15. A complete and accurate history is 
most valuable in arriving at a correct and 
early diagnosis. 
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HEN we began our work with 

bacteriophage in the treatment of 

urinary infections it soon became 
apparent that the problem of efficient 
treatment was a bacteriological problem. 
Repeatedly we saw almost identical cases 
respond in a totally different manner to 
the phage treatment and it was the 
analysis of these differences which led us 
to a better insight and recently to con- 
stantly better results. 

It is necessary to recall some of the 
known facts about phage action to make 
our methods better understood and _ pos- 
sibly to explain failures others may have 
had with this method. In spite of the 
fact that the bacteriophage is an infectious 
agent which destroys the bacterial host and 
multiplies during the process, it is never- 
theless true that its victory is largely a 
problem of mass action. The larger the 
number of phage corpuscles which are 
brought in contact with the bacteria the 
more decisive and quick is the victory. You 
may imagine an epizootic disease which 
destroys a species completely through 
its contemporary attack on all individuals; 
there is no survivor because there has 
been no time for propagation and the 
possible selective breeding of resistant 
individuals. This is the collateral to an 
effective bacteriophage attack. And you 
may imagine another epidemic which 
spreads from individual to individual and 
accomplishes only the partial and only 


the temporary destruction of a community, 
because the individual members of the 
community multiply rapidly and almost 
outgrow the danger of complete extinction. 
After a while the epidemic fails altogether 
because during the struggle new individuals 
arose with resistance against the invader. 
This would correspond to the ineffectual 
treatment by means of the bacteriophage. 

Aside from the demand for mass action— 
which is a matter of application and to be 
discussed later—we must also demand 
certain accomplishments of the phage to 
be used, which can be fairly well deter- 
mined in the laboratory. The phage must 
be able to produce a complete lysis of the 
bacterial growth in a few hours and this 
lysis must be permanent. In other words 
the contents of a test tube which have 
become clear, must remain clear even if 
incubation at 37 c. Is continued. The 
failure to remain clear means of course 
that resistant organisms have remained 
and developed into a new bacterial colony 
almost entirely resistant to the phage. The 
acquisition of sufficiently powerful phage 
material is a difficult matter and wholly 
within the province of the bacteriologist. 
My coauthor will discuss this most impor- 
tant problem and will be able to add a 
few new points to the technique of phage 
production. 

If an ineffective phage is used in the 
treatment of infections its beneficial effect 
will be temporary and the final result will 
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be a higher quality of the infecting organ- 
ism; it will be much more difficult to breed 
an effective phage against it. 

It is fortunate that the large majority 
of urinary infections are caused by the 
B. coli or its near relatives. To find an 
effective phage for these organisms is 
relatively easy. In the few cases of coccal 
infections we have had great difficulty in 
the laboratory and poor results in the 
wards. The ubiquity of phage capable of 
lysing B. coli is remarkable. It is so com- 
mon that patients with a chronic urinary 
infection often eliminate phage as well as 
its host, the bacterium. These chronically 
infected patients are examples of a three- 
fold symbiosis; the patient is host to the 
bacterial organism, and the bacterium is 
host to the phage. All three get along fairly 
well as a rule, but of course we must make 
the effort to rid the patient of his infection. 
In the acute infections we never find a 
phage in the urine culture; the patient is 
often very ill and requires speedy relief. 
This is the type of case in which phage 
therapy is most striking; with an effective 
phage placed at the point of infection we 
may expect a sudden termination of the 
infection. The chronically infected case is a 
much more difficult problem. An effective 
phage is much more difficult to obtain 
and if obtained is often ineffective in the 
actual therapeutic experiment since an 
existing mixed infection was overlooked 
on account of the growth predominance 
of the B. coli. If the mixed infection is 
discovered before the phages are made the 
prospect of final cure through this method 
is still poor even if individual effective 
phages are prepared and used. 

Since the phage, to be effective, must 
be brought in contact with the infecting 
organism, it is clear that only relatively 
superficial infections can be treated by 
phage application. Pyelitis and cystitis are 
ideal conditions for this type of therapy, 
but if kidney abscesses have occurred or if 
the prostate or seminal vesicles are infected 
cure cannot be expected by means of 
phage therapy. When we were unable to 
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achieve the massive intimate contact 
between phage and organisms, we have 
had recourse to subcutaneous injection. 
The results, while not totally unfavorable, 
are absolutely different from the results 
of the more direct phage therapy. We 
never had the immediate reversal of the 
pathological picture which we have seen 
fairly frequently with direct phage therapy, 
but rather the slow, tedious response of the 
body against the invading organism. The 
small amount of phage injected is really 
nothing in comparison with the vaccine 
value of the lysed organisms and clinically 
this is borne out; we observe a vaccine 
effect and not a phage effect. 

Our experience with the technique of 
phage application has brought out the 
following three points. 

1. The phage must be absolutely and 
quickly effective before it is used. It should 
lyse a billion microorganisms per cubic 
centimeter in three to five hours. Pro- 
longed incubation should show no second 
growth. 

2. The phage should be placed in as 
large a quantity and in as concentrated a 
form as possible in the infected area. If the 
kidney pelvis is infected the pelvis should 
be actually filled with the phage solution 
using a large catheter. If the bladder only 
is infected at least 50 c.c. should be placed 
into the empty bladder. All antiseptics 
must be avoided. 

3. If the first application of the phage is 
unsuccessful, it is useless to repeat. 

To anyone who has some experience with 
phage therapy the successful therapeutic 
effort is unmistakable and unforgettable. 
It is a cure over night without participa- 
tion of the patient. There is no crisis, no 
temperature rise, no fight. The infection 
simply ceases within twenty-four hours. 
This is the aim of phage therapy and this 
should be its criterion of success. 

When we started to use phage in 1930 
we did so sporadically and without good 
understanding of its mechanism. For the 
last year though we have used phage rather 
systematically and have attempted to 
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check up on all cases treated. However, 
in spite of our efforts we have collected 
only 34 cases which we have followed 
completely. Of these 34 cases 10 were acute 
pyelitis cases and of these 7 were cured 
through one application. The other three 
were improved, but not cured. Of the 
24 chronic and subacute cases of pyelitis 
only 5 were cured, 13 were benefited and 
6 were failures. There were only 2 cases in 
this group which were complicated in any 
way and our failure to achieve more cures 
was failure to prepare more efficient phages. 
As pointed out before this is more difficult 
in chronic cases. 

I shall report a little more in detail 
2 cases in which the results were not cure, 
but in which the phage treatment was 
probably life saving. 


The first is one of a man fifty-seven years 
old who came to the hospital with high fever, 
purulent urine, and marked pain in the region 
of the left kidney. He was in poor general con- 
dition. A left pyelogram showed a pyonephrotic 
kidney which eliminated only thick pus and 
which of course showed no phenolphthalein 
output. The patients condition was so critical 
that he required a transfusion on the next day. 
Meanwhile a phage had been prepared which 
was placed in the left kidney pelvis on the fifth 
day. The temperature almost immediately 
came down to normal and the urine eliminated 
from the left kidney became clear. However, on 
the tenth day the urine became turbid again, 
the temperature rose, and another phage 
application was made followed by a_ blood 
transfusion. The temperature again receded to 
normal and remained there for eight days. In 
this period the patient’s general condition 
improved so markedly that a nephrectomy 
could be undertaken without undue risk. The 
patient stood it well and we are convinced that 
without this period of respite the patient would 
have died with or without an operation. 

The second case is that of a woman thirty- 
seven years of age who came to the hospital 
with a right hydronephrosis of several years’ 
standing. The urine from the right kidney was 
infected with B. coli. After a cystoscopic 
examination with pyelogram, which was done 
on the second day, the patient suffered a very 
severe reaction with high fever spiking to 
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106 F., general malaise, constant vomiting and 
pain in the right kidney. On the fourth day the 
blood-culture was positive for B. coli; there 
was no doubt that the patient was critically ill, 
too ill in fact for even a nephrostomy under 
local anesthesia. On the fifth day phage was 
placed in the right kidney pelvis and after 
twenty-four hours the temperature came to 
normal with occasional spikes to 1o1°F. and 
became completely normal, after two more 
phage applications, on the twelfth day. The 
only other treatment the patient received was a 
blood transfusion on the fifth day and one on 
the fifteenth day. Here too we feel that the 
phage treatment carried the patient over an 
extremely critical period. From the third to the 
fifth day the patient was on the critical list, 
from the sixth day on, one day after the placing 
of the phage, the seriousness of the illness was 
gone. 


Aside from the 34 cases mentioned here 
we have used phage in postoperative infec- 
tions, in incised abscesses, etc, and we have 
the impression that these wounds cleared 
up a little faster than usually. We have had 
several cases of urinary infection in which 
we could not produce an eflicient phage. 

In conclusion we want to make the 
statement that in a fair percentage of cases 
the phage treatment has been successful. 
We are optimistic and we hope to increase 
the percentage of successful cases by better 
phage preparation. We intend to report a 
final group of cases after several years of 
effort. 


APPENDIX 
LOUIS NERB, PH.D. 


The technique of “phage” preparation 
is probably the most important step in 
phage therapy. The phage to be used has 
to be a specific and highly potent one. For 
this reason it Is imperative to obtain a pure 
culture, determine the strain of the organ- 
ism and prepare a “phage” with a strong 
lytic action for the respective strains. 
As a general rule in any well-equipped 
laboratory several individual races of 
phage of each species of bacteria are kept 
in stock. If none can be found suitable a 
new strain must be isolated. The best 
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strains for the colon-dysentery-typhoid 
group have been isolated from sewer water 
and from the stools of patients having 
chronic colitis. It is of great importance to 
use sewer water which has a p,, of 7.2 to 7.6. 

Most chronic infections caused by staph- 
ylococcus, streptococcus, B. coli,' ete. 
carry a weak bacteriophage along with the 
growing organism. Therefore, the best 
source for this group is the pus from chronic 
cases of osteomyelitis, carbuncles or furun- 
culosis and also from cases of peritonitis 
and liver abscesses. Phage isolated from 
this pus can be strengthened and its 
potency increased by running it through 
several generations of organisms for which 
it shows a definite idiosyncracy and also 
by bringing it in contact with new strains. 
Sometimes this procedure has to be re- 
peated through seven or eight generations 
until the phage is strong enough to lyse 
eight hundred to nine hundred millions or 
more of organisms per cubic centimeter. 
However, some strains will remain weak 
and therefore cannot be used. A phage of 
low potency does more harm than good. 

Four years ago we used the regular beef 
broth which contains 1 per cent peptone 
and sugar to produce phage. We had no 
difficulty in obtaining “phage”’ and using 
it locally, but used subcutaneously the 
“‘phage”’ caused considerable local reaction 
and when used intravenously produced an 
increase in temperature which lasted for 
about four hours after the injection. This 
was apparently due to the catabolic 
products of the bacteria with the media. 
The results were satisfactory but intrave- 
nous treatment could not be given a 
patient having a high temperature. At the 
suggestion of Dr. D’Herelle, two years ago, 
we used savita broth as a medium. Savita 
is a yeast extract preparation and does not 
require the addition of peptone. This 
medium we found to be much more satis- 
factory for growing the different strains 
of staphylococci, the organisms of the 
colon-dysentery-typhoid group, as weil as 

1 Rakieten, M. L. Yale J. Biol. er Med., 4: No. 6 
(July) 1932. 
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many strains of streptococci and there was 
no rise in temperature when _ injected 
intravenously. Some strains of streptococci 
do not grow in this medium unless peptone 
and sodium phosphate are added. However, 
after the second generation they can be 
transplanted to the simple savita medium. 

Another medium which is used now is a 
synthetic one, prepared from asparagin, 
magnesium sulphate, sodium chloride and 
dipotassium hydrogen phosphate. Growth 
in the medium is fairly luxuriant, is water 
clear and can be safely used for intrave- 
nous, subcutaneous and local injections and 
for all the previously mentioned organisms 
except the streptococcus group. The impor- 
tance of having the p,, of all media at 7.5 
cannot be too greatly stressed. 

In acute infections the preparation of 
autogenous phage is usually very simple. 
The definite strain of organisms must be 
established, transplanted into savita or 
asparagin medium and allowed to grow 
for three hours. Then a definite amount is 
transplanted into as many test tubes, 
containing the same medium as there are 
known races of bacteriophage. An addi- 
tional tube is used for sewer water and 
another for the bacteria alone as a control. 
The same amount of known “bacterio- 
phage” is added to each tube respectively. 
The tubes are incubated at a temperature 
of 32°c. to insure a slow steady growth. 
For the first two hours, the growth will 
increase and then gradually it will diminish. 
During this time one or several tubes will 
show a definite clearing. A hanging drop, 
taken from these, will usually show the 
action of the phage on the organisms. They 
appear to be larger, look swollen and 
eventually will burst and lyse. Cultures 
are plated out on savita agar and incubated 
at 37.5°c. over night. In the morning the 
phage plaques can be seen on the agar 
plate. 

After three hours the tubes are removed 
from the low temperature incubator and 
the contents of the tubes which show 
macroscopically definite lysis are filtered 
through a Berkefeld candle and marked as 
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generation “one.’’ New cultures are trans- 


planted and the phage obtained from the 
previous generation added in the same 
proportion as in the beginning and the 
tubes replaced in the incubator at 32°c 
This process is repeated unti. definite lysis 
is obtained within three hours. Often it was 
noticed that lysis in tubes, transferred 
after this period to the refrigerator at a 
temperature of 5°c., although incomplete, 
continued over night became complete, 
thereby proving that the action of the 
phage is not arrested by cold and as most 
of our pathogenic organisms stop their 
growth and reproduction at such a low 
temperature, we found this an excellent 
way of producing phage of a very high titre, 
since the phage can still do its work on the 
bacteria without danger of being outgrown 
by the organism. One principle of phage is 
that it will only attack and lyse young 
organisms and will not lyse older ones. As a 
matter of fact many a promising phage has 
been spoiled by keeping it in the incubator 
too long. Bacteria are apt to develop a 
“phage resistance”’ and live in symbiosis, 
making it impossible to separate the phage, 
since the bacteria outgrow it.? The same 
principle holds true in vivo, in chronic 
cases of infections in which the agent is 
either B. coli or the staphylococcus, such 
conditions as pyelitis, pyelonephritis etc. 
All these diseases are chronic conditions 
and when the bacteria isolated from the 
lesions are examined, it is found that in all 
cases the agent is not an ultrapure bacterial 
culture, but according to the case a 
symbiosis between the colon bacillus and 
the bacteriophage, or between the staph- 
ylococcus and the bacteriophage. But 
however this may be, by virtue of the 
symbiosis with a bacteriophage the viru- 
lence of the pathogenic bactertum becomes 
considerably attenuated. 

This condition is often met with and 
therefore it is sometimes impossible to 
obtain a phage except by transplanting 
and growing young cultures and running 
?D’Herelle. Bacteriophage’ and its Clinical Applica- 
tion. 1933, p. 117. 
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them through different races of phage. If 
the result has not been reached after ten 
generations, it Is given up as hopeless. 

In the case of B. coli infections, we find 
it saves time to obtain pure cultures and 
run them through different sugar media to 
separate the individual strains as B. 
communis, B. communior, B. aerogenes 
and B. acidi lactici. Although some of our 
laboratory races of phage will produce lysis 
in any one of these strains, we often en- 
counter the opposite and only a specific 
race will produce highly potent phage to a 
definite strain. 

Recently our effort has been to make a 
phage of higher potency in a shorter period 
of time. Having observed the result pro- 
duced by a temperature of 5°c. on the 
culture, we next tried the effect of heat. 
Bacteria of the colon group die at a 
temperature of 60°c. in fifteen minutes. 
Staphylococci can withstand this tempera- 
ture for a somewhat longer period before 
complete sterilization takes place. With 
this fact in mind, we exposed fresh active 
cultures of both organisms to a tempera- 
ture of 55°c. for thirty minutes. Then by 
transplanting the cultures in fresh media it 
was still possible to obtain a good growth. 
Although the organisms had been attenu- 
ated, reproduction again took place in a 
suitable temperature. It was discovered 
that cultures grown in the incubator at 
32°c. for three hours, if placed in a water- 
bath at 52°c., will completely lyse within 
thirty minutes or less. If lysis takes place 
in less time, more young virile organisms 
are added and the culture returned to the 
same temperature. In this way more potent 
phage with a higher titre can be obtained 
in a shorter time than with any other 
method previously tried. This is especially 
advantageous in production of phage for 
cases Ww here the bacteria live in symbiosis 
with the phage. At this temperature the 
bacteria, being attenuated by heat, lose 
their resistance to phage and lysis will 
take place in a very short time. Phage 
obtained in this way was tried out 
with unattenuated cultures of the same 
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strain and lysis obtained much more 
rapidly. 

D’Herelle believes that there is only one 
bacteriophage which may vary in virulence 


and powers of adaptation. Our experience 


is that there are many different races of 


phage which will act only on particular 
strains or organisms, but sometimes are 
capable of adapting themselves to other 
species by successive passages. 

If mixed infections occur then individual 
phages are prepared and mixed in approxi- 
mately the same proportion, calculated by 
plate cultures, as the organisms exist in 
Vivo. 

The completed phage is put back into the 
incubator for twelve hours to make sure 
that no secondary growth will develop. It is 
then run through a Berkefeld filter and put 


up in 2 c.c. and 5 c.c. vials. Controls of 


the original organism and the identical 
phage are kept as a check and for future 
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use.* The sealed ampules are subjected 
to a temperature of 57°c. for one hour to 
insure sterility. Antiseptics of any kind 
are definitely avoided and since the entire 
contents of a vial should be used at one 
time, there is no danger of contamination. 
If kept at a moderate temperature it will 
maintain its potency for a long time. 


SUMMARY 


A pure culture is imperative. 

2. Bacteriophage must be highly potent 
to be effective. 

3. Bacteriophage must _ be 
against secondary growth. 

4. Bacteriophage, produced by heat, 
has a higher titre and is more potent 
than that produced by cold. 

Preservatives should be avoided. 


insured 


Med. 


3Nerb, L.” Nature and use of bacteriophage. 
Times e* Long Island Med. J., 61: 203, 1933- 
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URETERAL TRANSPLANT 


PRELIMINARY REPORT OF A NEW TECHNIQUE* 
W. L. SHERMAN, M.D., F.A.C.S., 
Auxiliary Staff, Urology, Woman’s Hospital; Attending Urologist, William J. Seymour Hospital, Eloise 
Cuar.es J. DiNARDO, M.D. AND JOHN M. Bowers, M.D. 


DETROIT, MICH. 


HE technique here described permits 
of a simultaneous bilateral uretero- 
rectostomy which apparently satisfies 
all anatomic and surgical demands. It 
incorporates all of the desirable features 
and avoids the disadvantages of existing 
methods. This procedure prevents even a 
temporary obstruction to the free flow of 
urine as well as dilatation of the ureter. The 
risk of secondary infection and impairment 
of renal function therefore is materially 
reduced. These complications must be 
avoided if the patient is to survive. All 
techniques in vogue today employ the 
valve principle, credit for which must go to 
the late Robert C. Coffey, who spent more 
than twenty years developing the three 
techniques which bear his name; yet all of 
these methods in many instances have the 
disadvantage of stenosis at the site of 
implant, resulting primarily from edema 
or secondarily from cicatricial contraction. 
Obstruction at this point is responsible for 
dilatation of the ureter, stasis of urine and 
back pressure, which favors infection and 
renal damage. Renal infection and dilata- 
tion of the ureters and pelves are the chief 
causes of early and late mortality. 
Hydroureter, hydronephrosis, lowered 
renal function, increased retention of 
nitrogeneous elements, and death are the 
sequelae which follow long-standing ob- 
struction of the ureter. The unpopularity 
of ureteral transplant operations, and the 
dissatisfaction with the results obtained 
are due in a large measure to the obstruc- 
tions which develop following anastomosis. 
The aim of this technique is to overcome 
the early and late obstructions by main- 


taining ureteral patency for a much longer 
time than is possible by other methods. 

It is generally accepted that infection 
does not travel up the lumen of the ureter 
but through adjacent lymphatics or the 
blood stream; an occasional regurgitation 
of urine through an incompetent valve 
even though infected does not always lead 
to dilatation of the ureter. And so long as 
there is an unobstructed free flow of urine 
the danger of pyonephrosis is rather 
remote. It is significant that kidneys seem 
to be almost immune to injury from 
nephrostomy tubes so long as they are kept 
clean and adequate drainage is maintained. 
The same reasoning should hold true in 
ureteral transplant. 

Coffey technique No. 1! does not provide 
mechanically against obstruction at any 
time. Technique No. 2? preserves the 
patency of the ureter at the site of implant 
during the stage of edema but does not 
guard against cicatricial contraction, and in 
addition requires sigmoidoscopic manipula- 
tion during the course of the operation, 
which adds to the risk of injury and local 
infection. Technique No. 3° cannot be used 
where time is a factor, as in carcinoma, 
since it does not permit of a simultaneous 
bilateral transplant, neither is it feasible 
in patients having dilated ureter or solitary 
kidney. The tension of the transfixion 
suture is relieved in direct proportion to 
the degree of slough. Therefore the moment 
any release of tension occurs the suture 
ceases to function as such, and there is 
uncertainty as to the size of the fistula 
produced. Vermotten‘ in discussion of a 
paper by Walters and Braasch' states that 


* From the Department of Urology, Wm. J. Seymour Hospital, Eloise, Michigan. Read at the Detroit Academy of 
Surgery. 
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in one instance he placed a tension su- 
ture longitudinally so that a fistula of 
1 cm. would result; upon investigation two 


rr \ 


Fic. 1. Both ureters mobilized before ligation to insure 
proper length for implantation without tension or 
distortion. 


months later the fistula was only 3 mm. 
in length. Inadequate drainage resulting 
from too small an opening here, gradually 
produces dilatation of the ureter and pelvis 
and progressive lowering of renal function. 
The two or three day period of absolute 
urinary obstruction in transfixion 
suture method certainly causes dilatation 
of the ureter and pelvis resulting in some 
irreparable kidney damage. The Higgins 
technique® provides the objection men- 
tioned to the tension suture method, and in 
addition requires a second stage for the 
ligation of the distal portion of the ureter. 
The redeeming feature of Higgins’ tech- 
nique is that the continuity of the ureter 
is not destroyed until after the fistula has 
been established. In the Mayo technique’ 
the loose end of catgut suture is threaded 
up the ureter to insure patency; however it 
is not secured in place. It is questionable 
whether the catgut stays in position in the 
ureter for a sufficient length of time to be 
of value. Moreover catgut absorbs mois- 
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ture, increases its diameter, and while it 
may serve as a guide it may also serve as an 
obstruction. In methods not employing the 


Fic. 2. Method of anastomosis and use of both anchor 
sutures. Completed closure of intestinal wound. 
A. Magnesium tube with anchor suture threaded 
being introduced into ureter. Bp. Magnesium tube 
sutured in place. Second anchor suture in distal 
portion of ureter. c. Intestinal wound edges approxi- 
mated with running suture. Both anchor sutures 
tied. Broken line indicates second row of suture. 


tube technique care must be exercised in 
closure of the intestinal incision. If the 
suture line is too tight there is danger of 
occlusion of the ureter. If too loose there is 
danger of leakage of intestinal content. 

In 1903 Dr. Dominic Taddei® described 
an original method of anastomosing acci- 
dentally severed ureters. He employed a 
magnesium tube to insure proper adequate 
canalization. His work was complete, and 
100 per cent results were obtained experi- 
mentally. The ureters of dogs were severed 
and reunited over specially constructed 
tubes, which were secured in place by 
means of an intricate suture. There is no 
record that this procedure was ever 
employed in the human. Harris® in a recent 
article reviewing the literature gives men- 
tion to Taddei’s work and states that it 
appears to be a valuable contribution for 
successfully canalizing the ureter at site of 
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injury, this method evidently has not 
received the attention it deserves. 
It occurred to me that a magnesium tube 


3. Peritoneal closure, showing overlapping of 
peritoneum; Penrose drains in place. 


might be used to advantage in ureteral 
transplant. We have determined that 
metallic magnesium is harmless in the 
presence of urine, and when kept in fresh 
acid urine it effervesces continuously, liber- 
ating hydrogen gas. The metal turns dark 
grey in color and gradually breaks down 
chemically—uniting with the nitrogenous 
elements normally found in urine to form 
ammonio-magnesium phosphate. This end- 
product is soluble in an acid urine although 
it is responsible for a haziness of the 
specimen. In other words, metallic magne- 
sium slowly dissolves in a normal acid 
urine. And that the rate of dissolution is 
approximately 20 mg. a week. 

In our experimental animal work we 
employed a pure metallic magnesium tube, 
French scale 8, 134 inches long, which 
formed a rigid splint for the ureter and 
maintained its normal caliber. The tube 
used in the human is French scale 12, 114 
inches long, weighing about 250 mg. 

Our technique is similar to that of 


JuLy, 1935 


Coffey, in that the ureter traverses the 
interlaminar space above the intestinal 
mucosa for a distance of about an inch 


Ureter 
Tube Muscularis, 


\ Peritoneum, 


Fic. 4. Schematic drawing to show exact position of 
magnesium tube, anchor sutures, and formation of 
valve. 


before it dips into the lumen of the colon, 
thus retaining the valve principle. The 
ureters are mobilized and the most con- 
venient location for implant in the colon is 
selected; the ureters are ligated and 
severed low down in the pelvis. An incom- 
plete intestinal incision is made down to 
the mucosal lining of the colon; and a small 
opening is made through the mucosa at the 
caudal or distal end of this incision. The 
magnesium tube is introduced into the 
lumen of the ureter for a measured distance 
and sutured in place to prevent slipping. 
The end of the ureter is then caught with a 
suture, which is introduced into the lumen 
of the intestine with the aid of a grooved 
director. The ureter is drawn into the 
colon and the suture tied. The distal end 
of the magnesium tube should be just below 
the muscle layer. The anchor suture there- 
fore measures the proper distance the 
ureter should be introduced as well as 
maintaining its position during the manipu- 
lation necessary in closing the intestinal 
wound, and is an important step in the 
procedure. The intestinal wound is then 
closed over the splinted ureter with a 
double row of sutures. Stenosis is most apt 
to occur at the junction of the ureter with 
the peritoneal surface of the colon, and at 
its emergence through the muscle layer. 
Therefore the tube should extend beyond 
these points. 
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The evident advantages of this tech- 
nique are: 

1. The patency of the ureter is main- 
tained for a period of about six to eight 
weeks, at least four to six weeks longer 
than by any other method. 

Therefore no occlusion of the ureter can 
take place immediately postoperative from 
edema, blood clots, or too tight suturing. 
Remotely postoperative, the contraction 
of maturing fibroblasts, especially in the 
period of early fibrosis, is prevented from 
encroaching upon the lumen of the ureter, 
which greatly lessens the danger of stenosis 
resulting from scar tissue contraction. 

2. A more secure closure of the intestinal 
wound is possible, guarding against the 
possibility of leakage of intestinal contents 
and hemorrhage from the cut edges of the 
colon. 

3. The outside diameter of the tube 
remains constant until its final disappear- 
ance. And since disintegration of the tube 
is confined to the inner surface, its lumen 
gradually enlarges. 

4. The continuous fairly vigorous effer- 
vescence prevents the deposition of urinary 
salts which might block the tube. This 
often occurs in other tube techniques caus- 
ing considerable difficulty in maintaining 
free drainage. 

I feel secure in recommending. this 
technique as a sound procedure, and 
justifiable in any condition where it is 
advisable to dispense with the services of 
the bladder as a reservoir for urine, provid- 
ing the rectal sphincter is competent. 


SUMMARY 


A new technique for simultaneous bi- 
lateral transplantation of the ureters into 
the rectosigmoid is presented. 

A pure metallic magnesium tube is used 
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to aid in canalization and to prevent both 
early and late obstruction at the site of 
implant. 

The magnesium tube undergoes a chemi- 
cal change in the presence of acid urine and 
slowly dissolves; it therefore requires no 
further attention. 

The results obtained in animal experi- 
ments are satisfactory. 

The immediate results obtained in the 
human appear to warrant the further 
employment of this technique. 


This technique has been used on three dogs, 
one of which has been alive since August 10, 
1934, and on three adults, two of whom were 
suffering from extensive carcinoma of the 
bladder: the other, a patient with a water pot 
perineum and an obliterated urethra. The 
results thus far obtained seem to justify the 
soundness of the procedure; however, too little 
time has elapsed to draw definite conclusion 
as to the end-results. 
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CONGENITAL ANOMALIES OF THE URINARY TRACT* 


W. F. GemMILL, M.D., 


F.A.C.S. 


Chief, Out-Patient Gynecological Service and Visiting Surgeon, York Hospital 


YORK, PA. 


HE introduction of intravenous pyel- 
ography, which in some cases sup- 
plements, and in many selected cases 
actually supplants cystoscopic pyelog- 


raphy, has made one more method availa- 


ble for increasing the accuracy of diagnosis 
in urinary tract lesions. 

The frankly pathological cases are rela- 
tively easy of diagnosis after a complete 
urological study, but the line of demarca- 
tion between the borderline acquired path- 
ological or congenitally abnormal cases 
on one side, and variations in the normal 
on the other side, may cause considerable 
difficulty in diagnosis. 

Inaccuracy of diagnosis may be due 
to two factors: (1) a misconception of 
what actually constitutes variations in 
the normal; (2) inability to correlate the 
findings, and interpret them in relation 
to the entire picture presented. 

Many bizarre forms of kidney pelves 
have been described and classified as nor- 
mal. Various subdivisions of the bifid, the 
trifid and the staghorn type predominate. 

In a study of 300 normal pelves, Miss 
Kay Bell of the University of Kansas, in 


collaboration with the author, classified 
eight distinct groups showing marked 
variations in the normal pelvis (Fig. 1). 


In studying a pyelogram, one must take 
into consideration the normal inverted 
cone of the pelvis, with the apex toward 
the uretero-pelvic junction, as opposed to 
an abrupt pathological narrowing at this 
point. The cupping, blunting or elongation 
of the minor calyces, and the capacity 
of the pelvis, in relation both to the size 
of the kidney and the size of the individual, 
as well as its functional activity, must be 
properly evaluated. 


Embrvologically, the fetal kidney arises 


from the urinary anlage in the caudal 
area of the embryo, as early as the fourth 
week, and ascends quite rapidly, rotating 
and slipping into the lumbar niches by 
the eighth or ninth week of intrauterine 
life. In the course of the ascent of the 
kidney, it leaves its former arteries behind 
and acquires new vessels (Fig. 2A). Hyams,? 
as well as Papin and Eisendrath,‘ are of 
the opinion that persistence of these 
embryonic vessels and other aberrant 
arteries, derived from the umbilical artery 
of the embryo, may cause ureteral obstruc- 
tion, pyelectasis and ureterectasis, with sub- 
sequent hydronephrosis or pyonephrosis. 

In the embryonic kidney, the pelvis 
and the ureter are on the anterior surface 
of the kidney, but as ascent and rotation 
continue, the convex border eventually 
assumes a lateral position, so that the 
pelvis is situated mesially; the ureter 
leaving the pelvis from the lower median 
aspect. 

According to Braasch,! abnormal rota- 
tion of the pelvis of the kidney is variable 
in degree and may be described by the 
terms failure, incomplete, reverse and exces- 
sive. The abnormality does not neces- 
sarily involve the entire kidney, but may 
be confined to one pole, perhaps affecting 
only a segment of the pelvis and adjacent 
calyces. It may occur either as the result 
of congenital or acquired factors. When it is 
of congenital etiology, it is referred to as 
anomalous rotation. Abnormal rotation, 
secondary to acquired factors, is best 
designated by the term renal torsion. 

Lateral pressure after ascent may cause a 
fusion of the upper poles with the forma- 
tion of a typical horseshoe kidney (Fig. 2c). 
When lateral pressure is exerted early 
on the embryonic organs, lump fusion may 


* Read before the York Medical Club, York, Pennsylvania. 
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Fic. 2. Blood supply derived from adjacent vessels and formation of horseshoe kidney. 
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take place with no ascent and no rotation, 
or the outward lateral swing of the upper 
poles and pressure on the lower poles 
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leave no doubt as to the correct diagnosis. 
When a kidney is situated below the 
normal level of the second or third lumbar 
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Fic. 3. Normal and pathological ascent and rotation of embryonic kidney. 


may cause a fusion of these poles (Fig. 3). 
Ascent may continue until the fused 
point is impinged under the _ inferior 
mesenteric artery, which obviously pre- 
vents further ascent, and fixes the kidney 
permanently in this ectopic, non-rotated 
position (Fig. 2c). 

In the pyelogram, the pelves of this 
type of kidney appear on the anterior 
aspect of the organ, with the calyces 
extending anteriorly or mesially. This 
fact is of very definite value in making 
a diagnosis of horseshoe kidney. 

Difficulty in the differential diagnosis 
between fused kidney and simple anomaly 
of rotation may be encountered. Here the 
urogram frequently, but not always, is 
helpful. 

A clear-cut roentgenogram may depict 
the polar substance of the kidney so 
clearly and accurately outlined as_ to 


vertebra, it is to be considered ectopic, 
and the congenital type must be dif- 
ferentiated from the acquired ptotic type; 
particularily if the possibility of surgery Is 
considered as a form of treatment. 

This differentiation is not difficult, 
if one keeps in mind that the acquired 
form is more likely to have the calyces 
pointing in the normal lateral position. 
Furthermore, a very definite drop in the 
kidney pelvis is seen in the pyelogram, if 
the splinting shadow catheter has been 
partly removed, and the pyelogram taken 
with the cystoscopic table in as nearly an 
upright position as possible. Finally the 
acquired ptotic kidney almost invariably 
shows a definite upward kink at the ure- 
teropelvic junction, due to the splinting 
effect of the subadjacent renal fascia 
(Fig. 4). 
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Divided pelves and double ureters are 
found with relative infrequency in the 
course of a urological examination, but 
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Whether the right kidney being absent in 
all 3 cases is coincidental, is unknown. 
Two of these cases of congenital absence 
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Fic. 4. Kinking of ureter produced by renal fascia. 


may be a causative factor in the nephral- 
gia, of which many of the patients with 
congenital abnormalities complain. 

A single bud springing from the kidney 
anlage guarantees a single kidney pelvis, 
while a number of buds from that source 
predestines the formation of a like number 
of divided pelves (Fig. 5). 

In the formation of a reduplication or 
bifidity of the ureters, the process is 
very much the same. The descent of 
the Wolffian duct carries the concomitant 
ureter downward, until it finally merges 
with the embryonic bladder or allantois, 
at a lower level. This phenomenon causes 
the ureters to become crossed. The ureter 
from the lower part of the kidney pelvis, 
being placed higher in the bladder, is, 
therefore the shorter. (Fig. 6.) 

It is generally agreed that double ureters, 
in themselves, do not cause any particular 
clinical syndrome in the absence of other 
congenital abnormalities. 

Absence of one kidney occurs at times. 
Within the past two years at the York 
Hospital, there have been 3 cases of 
congenital absence of the right kidney. 


of the kidney were found at autopsy, while 
the third was operated on by the author for 
a supposed functionless kidney. In this 
case the ureteral orifice in the bladder was 
apparently normal; but the ureteral cathe- 
ter could only be inserted for 2 or 3 inches, 
and there was a complete absence of both 
indigo carmine and_phenolsulphoneph- 
thalein elimination on the right side. 

At operation no kidney substance or 
ureter could be found. A small fibrotic 
mass, thought to be adrenal tissue, was 
removed and examined histologically for 
possible kidney tissue, but the pathologist 
reported that the specimen contained only 
suprarenal tissue. A follow-up of the case 
for over a year, by frequent blood pressure 
readings, did not demonstrate any change 
in the blood pressure level. 

Concerning the 2 cases that came to 
autopsy: the first, a man of seventy 
years, died of carcinoma of the prostate. 
There was no kidney or ureter on the right 
side, but there was a large compensatory 
kidney on the opposite side. 

The second case, a man twenty-eight 
years of age, had a congenital absence 
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of the right kidney, but the lower part 
of the right ureter was intact. Death was 
caused by a left hydronephrosis and acute 
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ture, with the formation of a ureterocele. 


Hunner,? though stressing focal infec- 


tion in some other part of the body as a 
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Fic. 5. Embryonic explanation of cause of double pelves. 


nephritis. 
Congenital valves in male children, and 
ureteroceles in female children are at times 


cause of most ureteral strictures, believes 
that congenital anomalies of development 
as a factor in the etiology of stricture have 
not been sufficiently recognized. 


observed. 
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Fic. 6. Embryonic explanation of cause of double ureters. 


Petillo> suggests that endoureteritis or 
periureteritis producing a ureteral stric- 
ture, or causing an aggravation of a 
congenital one, so interfere with the 
intrinsic ureteral nerve-supply as to pro- 
duce a paresis of the ureter below the stric- 


There is no reason why ureterocele 
should not be seen as frequently in male 
children as in females, except that male 
children are rather infrequently studied 
from the cystoscopic standpoint; while 
in female children the condition often 
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makes itself known by presentation of the 
prolapse at the external urinary meatus. 


(Fig. 7A, B, C.) 
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Fic. 7. Stages of prolapsed ureterocele. a. Congenital 
valves of prostatic urethra. 


Three cases of ureterocele, 2 in children 
and one in an adult, have been observed 
in the past two years. 

The ages of the children were three years 
and twelve years respectively. The younger 
child was cured by incising the projecting 
ureterocele with a sharp pointed scissors; 
Inserting one blade of the instrument in 
the ureteral orifice. Petillo* recommends 
fulguration, but none of his cases had a 
prolapse of the ureterocele through the 
urethra. 

The older child was treated by incision, 
after vainly trying to keep the ureterocele 
in the bladder (Fig. 8). Several cystoscopic 
observations were made subsequent to 
the operation of incision and reduction. 
The end-results were highly satisfactory. 

There is no question about urethral 
valves being of congenital origin (Fig. 
7 D, E). Although this condition has 
been known for 135 years according to 
Young and McKay,® it was not until 
1912 that urethral valves were recognized 
cystoscopically. 

Young and McKay’ were able to collect 
from the literature a total of 41 cases. 
Their last series included L. S. aged ten 
years, (case 3), who was under observation 
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by the author for several months and 
finally died of infection and toxemia, as a 
result of back pressure and pyonephrosis. 


Fic. 8. Ureterocele at external urinary meatus. 


SUMMARY 


An attempt has been made: 

1. To demonstrate, by a study of 300 
x-ray plates, a number of groups showing 
variations in normal kidney pelves. 

2. To correlate the embryological rela- 
tionship to some of the rather common 
congenital anomalies of the urinary system 
found in later life. 

3. Finally to again stress the less obvious 
abnormalities, which must be considered 
in making a correct diagnosis and in 
prescribing proper treatment. 
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WATER BALANCE IN SURGERY * 


Reynotp E. M.D., F.A.C.S. 


Associate in Surgery, New York Post-Graduate Medical School, Columbia University 


NEW YORK CITY 


REAT numbers of the patients that 
are today discharged from our 
surgical wards as cured would have 

succumbed to a myriad of conditions only a 
few years ago, for the knowledge of water 
balance in medicine is only too recent. 
Ten years seems such a short span of time 
yet the entire subject has been written 
in that interval. And, today, we are thank- 
ful for the advantages greater familiarity 
gives to our surgical armamentarium. 

It was long recognized by clinicians 
that fluid intake must be maintained in 
sickness. They had no conception, however, 
of the amounts lost during illness and 
aimed merely at maintaining an intake 
similar to that customary during health. 
And so it was not until laboratory examina- 
tion of the blood of such patients for the 
determination of solids showed the pres- 
ence of acute dehydration and a lack of 
balance that the question arose: what does 
water balance mean? 

Starvation, carried out by professionals 
and political prisoners, has proved that 
individuals can deprive themselves of food 
and survive for weeks by consuming their 
own carbohydrates, fats and proteins. 
This loss may even reach 40 per cent of 
the body weight. Water, however, is 
essential to life and a proper definite 
quantity is absolutely necessary for the 
functioning of every living cell, for its 
presence is required in heat regulation, 
lubrication and elimination of waste prod- 
ucts. It can be abstained from for only 
a few hours inasmuch as a drop of 10 per 
cent results in illness and a loss of 20 
per cent results in death. 


It was with this knowledge at hand that 
a search began as to what was the normal 
amount of fluids required during health and 
sickness and as to what were the factors 
in illness, disarrangement of which might 
be anticipated to counteract any loss. 
This led to study and the publication of an 
article by Rowntree in 1922 in which he 
computed the amount of saliva, gastric 
juice, pancreatic juice, bile and intestinal 
fluids, which are secreted and reabsorbed 
in the intestinal tract, to be approximately 
7500-10,000 c.c. By far the greater amount 
of this is in the upper small intestine. 
This showed at once the fallacies of former 
ideas. If one compares this figure with the 
normal intake it is at once apparent that 
it is three or four times larger. It is also 
four or five times the ordinary amount of 
urine secreted in twenty-four hours. In 
fact, it is approximately twice the total 
volume of blood in the body. Surely, it is 
clear that any physiological accident pro- 
hibiting the upper intestine from reabsorb- 
ing this huge amount would at once 
deprive the body of essential fluid and 
result in serious damage. 

But, before going further into a disserta- 
tion of the abnormal conditions affecting 
water balance, for here we have such 
rapidly changing conditions, I believe that 
to evaluate properly the results of tests and 
to be able to prognosticate what is happen- 
ing at a given time in a surgical case, it is 
advisable to know by what means we gain 
or lose fluids normally. Newburgh and 
his associates have evaluated some stand- 
ards and their observations for the average 
case hold accurately enough to permit 
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valuable general deductions. To think of 
fluids drunk as the sole source of water 
intake is, of course, erroneous as food stuffs 
in the ordinary home diet contain up to 
1500 c.c. daily. This, added to the cus- 
tomary daily amount of fluid drunk, which 
varies from 1000 to 2000 c.c. depending 
on the thirst of the individual, gives 
an initial computable intake of roughly 
2500 c.c. 

A further source is obtained from within 
the body. This is called the water of oxida- 
tion and for individuals of average height 
and weight at light work averages between 
200 and 400 c.c. a day. To calculate 
this amount accurately the exact amounts 
of proteins, carbohydrates and fats being 
oxidized must be known. This is called 
the metabolic mixture and does not 
correspond to the amount of these ingre- 
dients taken in the diet exactly; for, from 
the diet, parts may be stored up in the 
liver or tissues, or, In other instances, these 
same store houses may be raided to make 
up a deficit. It has been estimated that 
the oxidation of one grain of protein yields 
0.4 c.c. of water; of fat, 1.07 c.c. of water; 
and of carbohydrates, 0.6 c.c. of water. 
These figures cannot be used practically 
because of our inaccurate knowledge of 
the amounts consumed and, to bridge this 
difficulty, Rowntree devised a workable 
formula which is: “that the sum of the 
weight of the water content of a normal 
diet and the weight of its water oxidation 
is approximately go per cent of the total 
weight of the diet.”” We may then con- 
sider that, added to the 2500 c.c. found in 
the fluid drunk and the food consumed, 
another 500 c.c. are available in the 
oxidation of this food. This then gives us a 
figure of 3000 c.c. as an average require- 
ment in health. 

But against this intake we have a normal 
loss of water in the urine, feces, and 


through the lungs and skin. The latter 
two are the cause of the insensible loss. 
Urine volume depends on the amount 
of water available and the waste products 
added to this determine the specific 
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gravity. It is claimed that, with an average 
daily waste production by the kidneys of 
35 gm., 600 c.c. of water are imperative as 
a solvent. This then would be a minimum 
excreted. It would give a specific gravity 
of around 1.030. Any greater amount of 
fluid available would, of course, cause a 
lowered specific gravity. 

The amount of water lost in the feces 
during health is from 300-500 c.c. 

The insensible loss of water from the 
skin and lungs is a continuous process 
and even under ideal conditions may 
contribute the largest single factor in water 
loss. It is calculated to vary in daily 
amount from 1000 to 15000 c.c. Evapora- 
tion of water from the skin regulates body 
temperature through a change of seasons 
and under a variety of body activities. 

The lungs contribute the other mecha- 
nism for this loss through the manufacture 
of carbon dioxide. The difference between 
oxygen inhaled and carbon dioxide exhaled 
measured in grams can be reduced to 
water loss. 

It is apparent that an excellent definition 
for water balance would be: a balance sheet 
of the factors of intake and output of body 
fluids. This balance must be maintained 
on each side of the equation. Illness adds 
to the factors which were discussed under 
output and these changes must be recog- 
nized to prevent a deficiency. Interference 
in the mechanism of the kidneys, vomiting, 
diarrhea, from fistulae, profuse sweating 
and expectoration from the lungs increases 
the output. The intake is materially 
interfered with and may be completely 
shut down in cases of upper intestinal 
disorder where the stomach fails to retain 
fluids and foodstuffs. 

The kidneys normally excrete 35-40 gm. 
of waste material. This, under normal 
conditions, may be carried away by 15 c.c. 
of water to the gram at a maximum specific 
gravity of 1.030. In disease, this ratio may 
be so altered that the kidneys will require 
as high as 50 c.c. to the gram. 

Vomiting is the forcible expulsion of 
the contents of the stomach through 
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the mouth. These contents are the result 
of various secretions as well as fluid 
imbibed and, in illness where reverse 
peristalsis is present, contain a part or all 
of the huge amounts secreted in the upper 
small intestine. This is the most important 
factor in the loss of fluids during an illness 
and, where vomiting is present, a careful 
measurement of the twenty-four hour 
totals should be computed. 

Large amounts may be lost when the 
stool is liquid as in diarrhea. Here also 
a fairly reliable total of the amount 
lost can be obtained by measuring each 
movement. 

The loss from a fistula can also be meas- 
ured. Sometimes a considerable amount is 
lost through the sputum. This can also be 
measured. The insensible loss in disease 
varies tremendously in some cases and 
when we remember that it is as high as 
1500 c.c. under normal conditions surely, 
with the profuse sweating of certain phases 
of an illness, it may reach several times 
that figure. It is well to bear in mind 
that the insensible loss has priority rights 
over all others and body fluid content 
and urine output suffer from its demand. 

I have spoken of the history of this 
work and described the normal and 
abnormal factors affecting water balance. 
The important consideration to you as 
surgeons, however, is how to prevent these 
elements from getting out of balance in 
future patients. 

This end may be easily attained: (1) 
by a careful preoperative preparation; 
(2) by a daily determination of the 
amounts of fluids lost; (3) by a calculation 
of the next day’s needs, and (4) by supply- 
ing this fluid through accessible channels. 

Preoperatively we should know the 
amount of fluid a patient usually drinks. 
The frequency of urination, the average 
amount and specific gravity of the urine 
should be determined. There should be a 
decided effort to provide an abundance of 
body fluids in the days prior to operation 
by increased intake and the elimination 
of purges. 

Calculation of the next day’s needs is 
dependent upon the daily determination 
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of fluids lost, for we may estimate the 
needs of a patient as approximately 
2000 c.c. for insensible loss, 500 c.c. for 
the intestinal tract, and 1500 c.c. as the 
amount of kidneys will require to excrete 
urine at a specific gravity of 1.015. But, 
to this, must be added the amount that 
was abnormally lost through vomiting, 
diarrhea, etc., or we will not be maintaining 
body fluids at their normal. 

Another important factor is the neces- 
sity of adding the amount of fluid lost 
through vomiting which was considered 
as intake when originally drunk. 

Once the amount needed has been 
determined, the question arises as to 
what are the accessible channels. Orally, 
where nausea and vomiting are not present, 
is the most desirable method. Where this 
is impossible one must resort to the use 
of the rectum and injections into the veins 
and under the skin. It is well to remember 
that since chlorides have been lost with 
the water they must be replaced. Physio- 
logical sodium chloride solutions are thus 
by far superior for intravenous and sub- 
cutaneous usage. 


CONCLUSIONS 


1. Water is essential to life and a daily 
intake must be maintained. 

2. Water balance may be defined as the 
balance sheet of the factors of intake and 
output of body fluids. 

3. The abnormal factors affecting the 
balance are vomiting, diarrhea, loss from 
fistulae, from the lungs as sputum, and an 
increased insensible loss. 

4. The balance may be maintained by: 

(a) A careful preoperative preparation. 

(b) A daily determination of the 
amounts of fluid lost. 

(c) A calculation of the next day’s 
needs. 

(d) By supplying this fluid through 
accessible channels. 
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HE Baer method of treating osteo- 

myelitis and other infected wounds 

with live blowfly maggots has now 
been in use more than five years. During 
this time the method has been given a 
widespread trial in the United States and 
in several other countries, and has been 
used in the treatment of numerous purulent 
conditions. 

In a survey of the effectiveness of mag- 
gots for this purpose, a questionnaire 
was sent out from the Bureau of Ento- 
mology to the 947 surgeons in the United 
States and Canada known to have used 
the maggot treatment. The following were 
some of the questions asked: (1) For what 
diseases have you used the maggot treat- 
ment? (2) What is your opinion of this 
method? (3) Do you have any specific 
objection to the method? (4) How many 
cases have you treated in this way? 

Over 63 per cent of the questionnaires 
were answered, and through the courtesy 
of those who thus cooperated in the investi- 
gation a considerable amount of informa- 
tion upon this subject has been obtained. 
As there has been a marked scarcity of 
opinion, favorable or otherwise, published 
upon the merits of the maggot treatment, 
a summary of the data secured is presented 
herewith. 


EXTENT OF THE USE OF THIS METHOD 
AND THE NUMBER OF CASES TREATED 


In the United States the maggot treat- 
ment has been used by 585 surgeons, as 
shown in Table 1, and has been given in 
every State. The total number of cases 
treated in this way was 5684. In Canada 


PROGRESS OF MAGGOT THERAPY 
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DISEASES* 
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20 surgeons have used the method upon 
66 cases. ” 

The method has also been used in 
Mexico, Cuba, Brazil, Peru, Chile, Eng- 


land, France, Germany, Switzerland, 
Russia, Spain, Morocco, Sudan and 
Australia. 

TABLE I 


NUMBER OF SURGEONS USING THE METHOD AND CASES 
TREATED IN THE UNITED STATES AND CANADA 


| Sem | 


State | goons | Cases State | geons | Cases 
a 
Alabama....... 4 36 | Nevada........ I 
pe ae 2 2 | New Hampshire 2 | 4 
Arkansas....... 2 3 | New Jersey....| 20 | 281 
California...... 25 158 || New Mexico... .| 11 
Colorado....... 16 | 127 || New York...... | 90 715 
Connecticut....| 12 | 139 ||No. Carolina...) 2 4 
Delaware...... | 1 | 1 || No. Dakota.... 4 7 
Florida........ 22 | 2s 301 
Georgia........ 10 | 37 | Oklahoma......| 2 7 
Se | 540 614 || Oregon......... 9 28 
Indiana........ 20 | 190 | Pennsylvania...| 61 736 
eee 13 28 | Rhode Island... 2 6 
12 75 || So. Carolina.... 4 11 
Kentucky...... 7 | 36 | So. Dakota..... 2 4 
Louisiana...... a 3 43 || Tennessee...... | 23 131 
Maryland 9 | 302 | Vermont....... I | I 
Massachusetts 10 83 | Virginia........ 7 66 
Michigan 22 | 378 | Washington.... 8 61 
Minnesota..... | at | 190 | W. Virginia....| 10 283 
Mississippi.....| 4 | 21 | Wisconsin..... | 22 64 
Missouri....... | 10 76 | Wyoming......| 2 3 
Montana....... 2 2 | Dist. Columbia. 3 56 
Nebraska....../ 7 50 | Canada........ | 20 | 66 

605 | 5750 


INFECTED CONDITIONS FOR WHICH 
MAGGOTS HAVE BEEN USED 


In Table 1 a list is given of the various 
disease conditions which have been treated 
with maggots. They are all of a purulent 
nature, and the presence of pus or other 
necrotic tissue in the wound is essential 
for the activity of maggots which will not 
feed normally upon living tissue. Maggots 


* From the Division of Insects Affecting Man and Animals, U. S. Bureau of Entomology. 
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have not been found generally satisfactory 
for use in tuberculous bone lesions unless 
complicated with osteomyelitis. They have 
been used with some success for the 
removal of superficial, sloughing cancerous 
areas, but not before necrosis occurs. 


TABLE II 
SUPPURATIVE INFECTIONS TREATED WITH MAGGOTS 
Abscesses, chronic 
tubercular 
Burns, with infected necrotic areas 
Carbuncles 
Cellulitis 
Decubitus, sloughing 
Empyema, chronic 
Felons 
Gangrene, arteriosclerotic 
diabetic 
gas 
Grafts (infected), bone 
muscle 
skin 
Mastoiditis 
Osteomyelitis, acute 
chronic—all bones 
tuberculous 
Periostitis 
Ulcers, chronic 
syphilitic 
varicose 
Wounds, infected 
sloughing malignant 


OPINION OF SURGEONS UPON THE 
VALUE OF THE MAGGOT TREATMENT 


In the questionnaire a request was made 
for an expression of opinion as to the merits 
of the maggot treatment. This was freely 
complied with, and the results are sum- 
marized in Table ur. An _ unfavorable 
opinion was received from 4.4 per cent; 
a reserved or a neutral opinion from an 
equal number; and a favorable opinion 
was expressed by g1.2 per cent of the users 
of the method. 

Additional comments were sometimes 
made, of which the following are typical: 


“The maggot treatment is the most rapid 
and excellent method I have ever used.” 

“Healing was obtained in chronic cases 
when other methods had failed.” 

‘Hospitalization is shortened by the rapid 
cleaning up of the detritus.” 

treatment prolongs the healing period.” 

“The maggots are more selective than my 
surgery.” 
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“The treatment results in rapid healing and 
minimum scar formation.” 


Occasionally there were cases to which 
the maggot treatment was not adaptable. 
This was partly on account of the location 
of the wound being such that the maggots 
could not be retained or that the excessive 
secretions could not be drained off. Another 
factor was the mental attitude of patients. 
The nature of the treatment is at first 
repellent to some people who object to 
the use of maggots. One comment was 
that the method can be used better in 
patients of a low psychological type who 
will not be disturbed by the presence of 
the maggots; and another opinion was that 
patients of higher intelligence and morale 
are more satisfactory. In general, coopera- 


TABLE II 
SUMMARY OF OPINION EXPRESSED UPON THE METHOD 
No. of Surgeons 


Does not advise it................... I 
I 
No better than other methods........ 2 
I 
Reserved 23 
97 
Very successful..................... 17 
29 
12 
Nothing but praise.................. 4 
18 
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tion from patients was good when the 
method of treatment was understood. 

In two series of treatments, each com- 
prising “‘20 to 25” cases, in which the 
same species of sterile maggots was used 
and for the same general type of disease, 
the results obtained differ so widely as to 
make them of special interest. Each series 
was long enough, also, to permit a fairly 
definite opinion to be formed. In the one 
questionnaire it was stated that beneficial 
results had been obtained, while in the 
other it was said that the method was 
useless. This possibly illustrates the impor- 
tance of the personal element in the maggot 
treatment as in other methods. This matter 
was touched upon in another questionnaire 
with the following remark: “‘Any con- 
demnation of this method I feel is due to 
poor handling.” 


OBJECTIONS TO THE MAGGOT TREATMENT 


In reply to the question: “‘Do you have 
any specific objection to this method?” 
the answer “‘No” was given in 72 per cent 
of the cases. The objections which were 
given fall into three classes: (1) expense 
in obtaining maggots; (2) pain and dis- 
comfort to patients; (3) time and trouble 
in applying the treatment. 

Most of the users of this method do not 
rear their own supply of maggots and have 
to depend upon obtaining them from a 
medical supply house. In addition, some 
of the cases treated are charity patients, 
and the cost of the maggots is then said 
to be “prohibitive.” In this connection it 
might be stated that, with proper equip- 
ment and training, the private rearing of 

maggots is now quite feasible. Unless a 
very small and irregular supply is needed, 
private production is usually much less 
expensive and more convenient. The work 
can be done in a small space in the ordinary 
hospital laboratory, and a technician can 
usually learn the method in a short time. 
In circular E-311 issued by the Bureau of 
Entomology, detailed descriptions are 
given of a satisfactory cultural method. 
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Where two or more surgeons in the 
same vicinity are using the maggot treat- 
ment, club rearing of maggots provides a 
ready source of supply and at reduced 
costs. This is already being done in several 
places, and shipments have even been 
made outside the city and into the adjoin- 
ing State. 

Pain and discomfort experienced in 
some cases are occasionally severe, espe- 
cially in the early stages of the treatment 
and with nervous patients. In such cases, 
however, if the first two or three implanta- 
tions of maggots can be tolerated, probably 
with the use of sedatives, the remaining 
implantations usually become less painful. 
Overcrowding the wound with small and 
rapidly growing maggots, as was fre- 
quently done in the early cases, tends to 
increase the severity of the discomfort. 

The maggot treatment has been found 
by some to be troublesome and time- 
consuming. Within the last two years, 
however, various improvements in meth- 
ods of applying the treatment have been 
devised which make the technique of 
application more simple. In the bibliog- 
raphy which follows, several articles are 
listed under classification “B” which 
describe successful methods of applying 
the maggot treatment. 


SUMMARY 


A survey has been made of the use 
of sterile blowfly maggots in surgery in 
the treatment of suppurative infections. 
The treatment has been given in every 
State in the United States and in Canada, 
and 605 surgeons have used the method 
upon 5750 cases. It has also spread to 
many other countries. A list is given of 
the various infections which have been 
treated with maggots. The opinion of 
the surgeons using this method was ob- 
tained and is shown in tabular form: 
8.8 per cent of the opinion was unfavorable 
or neutral and g1.2 per cent favorable 
to the maggot treatment. The objec- 
tions to the method which were made 
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are shown and discussed. A representative 
bibliography is given. 


REPRESENTATIVE LIST OF PUBLICATIONS 


The items in the following list have been 
compiled from the numerous articles in medical 
and biological journals upon this subject. 
Owing to the wide range of the topics covered, 
the articles have been classified according to 
the part of the general subject with which 
they deal. The key to the divisions is as 
follows: 


A, Surgical procedure before maggot treat- 
ment. 

B, Application of the treatment. 

c, Methods of culturing sterile maggots. 

p, Case histories. 

E, Clinical aspects of the treatment. 

F, Historical accounts of maggot infestations 
of wounds. 

G, Review of certain aspects of the treat- 
ment. 

H, Criticism of the treatment. 

1, Physiology, anatomy and general biology 
of maggots and flies. 

J, Functions of maggots in relation to healing 
of the wound. 


Classi- 

fication 
BEF Asbury, E., and FLook, S. Maggot treatment 
of osteomyelitis. J. Med., 13: 126-130, 1932. 

Baer, W. S. The use of viable antiseptic in 
the treatment of osteomyelitis. Soutb. 
M. J., 22: 582-383, 1929. 

Baer, W. S. Viable antiseptic in chronic 
osteomyelitis. Proc. Interstate Postgrad. 
Med. Assembly N. Amer., pp. 370-372, 
1920. 

Baer, W. S. The treatment of chronic osteo- 
myelitis with the maggot (larva of the 
blowfly). J. Bone e* Joint Surg., 13: 438- 
475, 1931. 

H Bovevet, H. Le renouveau de 
therapie. Vie Médicale (Paris), 13: 115-116, 
1932. 

Brumpt, E. Utilisation des larves de certaines 
mouches pour le traitement de l’Osteomye- 
lite et de diverses affections chirurgicales 
chroniques. Ann. Parasit. Hum. Comp., 11: 
403-420, 1933. 

BucuMan, J., and Brair, J. E. Maggots and 
their use in the treatment of chronic 
osteomyelitis. Surg. Gynec. Obst., 
177-190, 1932. 

BucuMan, J. The rationale of the treatment 
of chronic osteomyelitis with special 
reference to maggot therapy. Ann. Sursg., 
99: 251-259, 1934. 


BE 


ABCD 


CEFG 


ABCD 


55: 
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ABE J 


BDE 
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Carnazzo, S. J. The use of live maggots in the 
treatment of osteomyelitis. Nebraska M. J., 
19: 17-20, 1934. 

Cuixp, F. S., and Ropers, E. F. The treat- 
ment of chronic osteomyelitis with live 
maggots. N. York J. Med., 31: 937-943, 
1931. 

Cowan, F. A. A study of fertility in the blow- 
fly, Phormia regina. Obio J. Science, 32: 
389-392, 1932. 

DriNnKARD, R. U. Osteomyelitis. West Virginia 
M. J., 28: 1-6, 1932. 

Fecuner, F. Fliegenmaden in der Heilkunde. 
Munchen. med. Webnschr., 79: 1278-1279, 
1932. 

Fiecp, R. J. and S. E. The treatment of 
chronic osteomyelitis with live maggots. 
New Orleans M. er S. J., 86: 392-396, 1933. 

Go psTEIN, H. I. Live maggots in the treat- 
ment of chronic osteomyelitis, tuberculous 
abscesses, discharging wounds, leg ulcers 
and discharging inoperable carcinoma. 
Internat. Clinics, 4: 269-282, 1932. 

GRANTHAM-HILL, C. Preliminary note on the 
treatment of infected wounds with the 
larva of Wohlfartia nuba. Trans. Roy. Soc. 
Trop. Med. Hyg. (London), 27: 93-98, 1933. 

Haus, J. G., and Mitier, D. F. Food re- 
quirements of blowfly cultures used in the 
treatment of osteomyelitis. J. Exper. Zool., 
64: 51-56, 1932. 

HecNer, C. F. Maggots in the treatment of 
chronic osteomyelitis. Colorado Med., 28: 
286-287, 1931. 

Hewitt, J. F. Osteomyelitis, development of 
the use of maggots in treatment. A. J. 
Nurs., 32: 31-38, 1932. 

Hopson, R. P. Studies on the nutrition of 
blowfly larvae. 1. Structure and function 
of the alimentary tract. u. Role of the 
intestinal flora in digestion. 1. The lique- 
faction of muscie. 1v. The normal role of 
micro-organisms in larval growth. J. 
Exper. Biol., 8: 109-123, 1931; 9: 128-138; 
359-365; 366-377, 1932. 

Jewett, E. L. The use of Unna’s paste in the 
maggot treatment of osteomyelitis. J. Bone 
Joint Surg., 15: 513-515, 1933- 

Livincston, S. K., and Prince, L. H. The 
treatment of chronic osteomyelitis, with 
special reference to the use of the maggot 
active principle. J. A. M. A., 98: 1143- 
1149, 1932. 
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PHILADELPHIA 


INTRODUCTION 


URING recent years the use of 
larval or maggot therapy has 
enjoyed an increasing popularity 

in the treatment of chronic suppurative 
lesions of bone. That the same type of 
treatment may be employed with great 
success in other types of suppurative 
lesions is not so well appreciated. 

Clinical and laboratory studies indicate 
that the chief advantage of the maggot 
treatment lies in the ability of the larvae to 
serve as efficient scavengers without de- 
stroying living tissue. On this assumption, 
we have undertaken the use of larvae in a 
group of suppurative lesions of different 
types. 

A review of the literature on the subject 
of maggot therapy brings to light some 
interesting facts. Larrey, in 1799, during 
the Syrian Campaign with the army of 
Napoleon, observed the great frequency 
with which wounds became infested with 
maggots. To quote Larrey: ‘Although 
these insects were troublesome, they expe- 
dited the healing of the wound by shorten- 
ing the work of nature and causing the 
sloughs to fall off.” Zacharias, a confeder- 
ate army surgeon during the Civil War, 
observed similar results in wounds infested 
with maggots, and subsequently employed 
them with success to clean sloughing 
wounds. 

Little interest in maggot therapy was 
observed, however, until the late Dr. W. 
S. Baer, in 1927, published his first paper 
on maggot therapy in chronic osteomyeli- 
tis. Since that time this method of treat- 
ment has been enthusiastically employed 
in many clinics. 


That larvae might be employed in other 
types of suppurative lesions has been 
suggested from time to time in recent years 
by Roberts and Weil, and Simon and 
Sweadner. 

During the past three years we have 
employed maggots (surgical*) in suppura- 
tive lesions of bone after the method 
described by Baer. Because of the striking 
efficiency of the larvae in removing necrotic 
material in such wounds, we have under- 
taken a study of their use in other types of 
suppurative lesions. 


TECHNIQUE 


The technique used in the larval treat- 
ment varied as experience with the method 
has grown. It was learned rapidly that no 
results could be expected from maggot 
therapy unless the tissue to be treated was 
well exposed. Deep wounds can be effec- 
tively treated if radical incisions are made 
so that the lips of the wounds may be 
spread wide apart. Attempts to clean up 
some deep draining sinuses without inci- 
sions were unsuccessful. In our cases of 
osteomyelitis, the technique originally fol- 
lowed by Baer was used. The soft tissues 
were widely incised and the bone saucerized 
to expose the involved area. As a rule, 
the wound was packed with gauze at 
operation, which was not changed for at 
least three days, except to renew the out- 
side dressings. The muscle and skin wound 


* The maggots used have been the “surgical mag- 
gots” supplied on a commercial basis by the Lederle 
Laboratory. They were shipped to us weekly in sterile 
bottles. The maggots lived well on the liver extract 
food material. We were surprised to note that they 
could easily be kept as long as ten to twelve days in a 
refrigerator. Those in moist jars stayed active longer 
than those in which the food material was dry. 
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was lined with vaseline gauze to facilitate 
removal of the packing and to minimize 
the associated pain. On the fourth day, 
the packing was removed, occasionally 
with gas anesthesia. When the capillary 
ooze had ceased, the wound was irri- 
gated with warm saline and the maggots 
introduced. 

Several methods of introducing maggots 
were used, all of which proved satis- 
factory. In small wounds it was frequently 
possible to transfer the maggots from the 
bottle to the wound with the handle of a 
sterile scalpel. When the larvae were 
embedded in food material, a small amount 
of saline solution was poured into the 
bottle. The maggots usually float to the 
top of the fluid after gentle shaking. They 
may be caught on several layers of sterile 
gauze as the solution is poured from the 
bottle. It is then possible to shake the 
maggots from the gauze on to the wound. 
Often a small amount of the food material 
is caught on the gauze as the saline is 
poured from the bottle. Most of this may 
be washed away by further saline irriga- 
tions; a small amount adhering to the 
maggots did not appear to cause any 
harmful effects. In those cases in which the 
compress form of dressing was used, the 
gauze containing the maggots was intro- 
duced directly into the wound (Fig. 1). 

There has been very little difficulty in 
effectively confining the maggots to the 
desired area. In most cases, when the 
surface of the area surrounding the wound 
permitted, a cage of wire gauze was used. 
The wire cage was cut in the shape of the 
wound and placed upon a sponge rubber 
protection. The sponge rubber was held 
to the skin around the wound with two- 
faced adhesive, and the wire window bound 
to the rubber with adhesive. 

In some cases, however, the wire gauze 
cage could not easily be applied or held 
in place (e.g., in the case of a carbuncle of 
the neck). In such instances, the wound 
was covered with an ordinary gauze 
dressing after the introduction of the 
maggots. A piece of waxed paper was often 
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incorporated in the dressing and the whole 
held in place with a gauze bandage 
(compress dressing). Unless there is marked 
overcrowding as the larvae grow, few 
maggots will leave the wound. As they get 
older, on the fourth or fifth day, some may 
leave the dressing. This complication has 
not proved serious. 


COMPLICATIONS 


The chief complication observed has been 
the rather marked skin excoriation pro- 
duced by the wound secretion after maggot 
introduction. With the cage method of 
application, this is lessened by evaporation 
and by confining the secretion to the area 
of the cage. Even in these cases, however, 
the excoriation may cause more discomfort 
than the maggots themselves. We have not 
tried the liquid adhesive method of cage 
application as advocated by some authors. 
In the “maggot compress ” method, when 
no cage is used, the skin may become 
markedly red and raw, unless some protec- 
tive ointment is applied. Zinc oxide oint- 
ment, or ordinary vaseline, generously 
applied over a wide area around the wound 
gives good protection and largely prevents 
the discomforting skin irritation. When 
more than one application of maggots is 
necessary, it is usually well to delay the 
next application for a day or two. The 
excoriation rapidly disappears in this 
interval under zinc oxide ointment therapy. 

Pain and discomfort were complications 
frequently noted in our earlier cases. These 
symptoms were soon found to be due to 
the introduction of too many maggots into 
the wound. The tiny 6-8 mm. larvae 
rapidly grew in the wound and produced a 
marked overcrowding which was a dis- 
advantage both in reducing their effective- 
ness in the removal of necrotic material and 
because of the discomfort which was caused. 
The patient complained of a severe gnawing 
sensation in the wound, usually worse at 
night. Upon examination, the larvae, which 
had grown to almost a centimeter in 
length, were literally filling the wound. 
Removal of some of the maggots usually 
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relieved most of the discomfort. In the 
later cases, fewer maggots have been 
introduced into the smaller wounds. The 
results have been just as good and the 
discomfort has been minimal. 

In some few cases we have encountered a 
psychological complication in the use of 
maggots, In some cases spontaneous with 
the patient and in others fostered by too 
talkative nurses. This objection to maggot 
therapy has decreased as general knowledge 
concerning the use of maggots in wounds 
has become more widespread. Some of our 
patients have evidenced a very remarkable 
interest in this form of treatment. 


INDICATIONS FOR USE OF MAGGOT 
THERAPY 
OsTEOMYELITIS. Maggots were first 


suggested as a form of therapy for acute 
and chronic forms of osteomyelitis. They 
are especially effective in aiding in the 
removal of necrotic bone when the involved 
area can be widely exposed. As a rule, the 
wound should be packed for two or three 
days after operation, at the end of which 
time maggots may be introduced. Both 
the cage method of application and the 
compress dressing method have proved 
effective. The maggots should be left in 
the wound for four to five days when they 
may be removed with irrigations of normal 
saline. In many instances, the necrotic 
bone appears at the base of the wound as a 
lace-like network of osseous tissue, which 
may easily be removed with forceps. Often 
several applications of maggots are neces- 
sary before granulations appear in the 
base of the wound. In several cases the Orr 
method of treatment has been used after 
the wound has been cleaned with maggot 
therapy. 


Case 1. J. aged forty-eight. Osteo- 
myelitis, right tibia, following trauma. Area 
of infection in the bone laid open and packed. 
Six days later 1000 maggots introduced into 
wound with a cage; removed in five days. 
Four such applications of maggots, with 
intervals of two to four days between applica- 
tions because profuse discharge from wound 
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caused excoriation. This disappeared after 
twenty-four to forty-eight hours of zinc oxide 
ointment dressings. 

The maggots made the dead bone appear 
like lace in the bottom of the bony wound, 
and this was easily picked away. When the 
maggots: were removed twenty-eight days 
after operation, clean granulations covered the 
entire wound cavity. The wound was packed 
with vaseline gauze and a cast applied after 
the manner of Orr. Two subsequent casts 
were applied at intervals of six weeks. The 
wound was completely healed. 

The use of maggots to remove dead tissue 
and bone, followed by the application of the 
Orr treatment, proved very effective in this 
case. 

Case u. R. H., aged seven. Recurrent 
osteomyelitis, right tibia. Partial seques- 
trectomy and wide drainage. Extensive seques- 
trum, involving practically the entire tibia, 
could not be completely exposed. Ten days 
after operation, 1000 maggots introduced for 
five days. Three such operations followed by 
applications of maggots in a five month 
period. The wound healed nicely by granulation 
after the last operation. 

The maggots helped to demarcate and 
remove the dead bone, and were borne without 
complaint by this child of seven years. 

Case ut. C. G., aged thirty-nine. Chronic 
osteomyelitis, left humerus and_ proximal 
ulna, following introduction of a Kirschner 
wire for traction treatment of a surgical neck 
fracture at another hospital. Sequestrectomy 
of lower humerus followed by three applica- 
tions of maggots (500, 500, 300). Wound 
filled with healthy granulations. A month 
later sequestrectomy of upper ulna followed by 
two applications of maggots (500, 600). Both 
wounds healed by granulation. Six weeks 
later, drainage of an extension to upper 
humerus was necessary. Wound clean after 
two applications of maggots. 

In this case, the necessity for adequate 
exposure was impressed upon us. Tongue 
blades were used to hold the edges of the wound 
apart during maggot treatment. In only one 
instance did the patient complain of pain 
following the introduction of maggots. The 
pain in this case was evidently due to over- 
crowding. The course of this extensive osteo- 
myelitis was unquestionably shortened by 


maggot therapy. 


— | 

| 


New Serres Vor. XXIX, No. 1 


Case iv. J. P., aged thirty-one. Brodie’s 
abscess, upper right tibia, following an injury 
seventeen years previous. Saucerization of the 
wound cavity with sequestrectomy. Eight 
days later 500 maggots introduced for five days. 
Patient discharged with wound healing nicely 
with healthy granulation tissue. 

The maggots helped materially to clean up 
the wound and appeared to have a marked 
stimulating effect on the formation of granula- 
tion tissue in the wound cavity. 

CasE v. C. O., aged twenty-five. Chronic 
osteomyelitis, right ilium. A draining sinus 
had persisted for seven months. Incision and 
wide open drainage of the tract. Three days 
later 500 maggots introduced for seven days. 
Wound much cleaner and granulating from 
the bottom. 

The maggots helped speed healing and clean 
up the detritus. 

Case vi. D. M., aged twenty-five. Chronic 
osteomyelitis, right femur. Fracture of femur 
in 1930; non-union. A Lane plate was inserted 
in July 1931. Pain and a draining sinus of the 
lower femur. April 1933, plate removed and 
an abscess of thigh drained. Sequestrectomy 
and saucerization of lower right femur followed 
in four days by 500 maggots for four days. 
Wound much cleaner and granulating nicely. 
Patient discharged ten days after operation 
with a piece of packing in the wound. Follow-up 
showed wound completely healed. 

The maggots definitely aided the healing 
process by hurrying the removal of dead tissue 
and stimulating granulation tissue. 

Case vit. A. L., aged thirteen. Neglected 
chronic osteomyelitis, right upper femur, with 
gelatinous pus in soft tissues. Patient’s history 
dated back to a fall three years previous, with 
progressive disability of the injured limb. 
Incision of the soft tissue abscess, osteotomy 
and saucerization of the femur. Three days 
later, wound dressed under nitrous oxide and 
oxygen anesthesia. Soft tissue of wound held 
apart with pieces of sterile tongue depressors. 
After two days, 500 maggots; part removed 
in forty-eight hours because of pain, remaining 
maggots removed three days later. The bone 
in the base of the wound was clean and the 
whole of the wound was granulating nicely. 

Femoral wound entirely healed about three 
months after leaving hospital. 

This might have been a brilliant result if 
the maggot therapy could have been continued. 
The child was very hypersensitive and language 
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difficulty made it hard for her to cooperate. 
The maggots did, however, clean up the wound 
rapidly and had they been permitted to remain 
would have done even more. 

Case vu. F. L., aged seventeen. Chronic 
osteomyelitis, right femur, with large soft 
tissue abscess of the upper left thigh of ten 
weeks’ duration. Incision and drainage of 
subperiosteal abscess, upper thigh. Three 
weeks later, sequestrectomy and saucerization, 
lower femur. Two maggot applications for 
four days each, the first three days after 
operation. Wound clean and covered with 
healthy granulations eighteen days after lower 
femur operation. Upper femur saucerized; 
in twelve days 500 maggots, later 500 more. 
Patient discharged with wounds healing by 
granulation. Six months later a second seques- 
trectomy on the lower femur followed in three 
days by 500 maggots for five days. Wound 
healthy; patient discharged two weeks after 
admission. In four months another sequestrum 
and abscess in upper right femur: sequestrec- 
tomy and _ saucerization followed by four 
applications of maggots, 500 each. Wound 
clean and rapidly closing on discharge five 
weeks after admission. 

Multiple (8) applications of maggots in 
this case succeeded in rapidly cleaning up the 
necrotic tissue and in aiding granulation tissue 
formation. In only one instance did the patient 
complain of pain. In the last two applications 
almost the entire maggot crop died and 
disappeared from the wound, which was 
practically clean both times. We wondered if 
this signified that maggots could or would not 
live in wounds free from necrotic tissue. 

Case 1x. W.B., aged twenty-nine. Chronic 
osteomyelitis, left tibia. Draining sinus since 
compound fracture thirteen years previous. 
Sequestrectomy and saucerization of tibia; 
four days later 250 maggots introduced for 
five days. Wound rather marvelously cleaned 
up and filled with healthy granulations. 
Discharged two weeks after admission. 

This single application of maggots shortened 
the convalescence of this patient about seven to 
ten days, according to our estimation of the 
usual course in similar cases treated by other 
methods. 

Case x. A. B., aged thirty-eight. Old 
recurring osteomyelitis, right tibia. Incision 
and saucerization of the bone; patient sent to 
Surgical Out-Patient Department for dressings. 
Wound edges necrotic; marked discharge. 
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About 250 maggots applied and covered with 
a wax paper dressing. Wound cleaner in two 
days; part of maggots removed after two 
more days. Wound full of healthy granulations. 
Excoriation of surrounding skin by wound 
secretion had been cleared up with zinc oxide 
ointment protection. Patient later admitted to 
ward for removal of a large sequestrum. 

Maggot therapy was successful in cleaning 
up the necrotic granulations of the discharging 
wound, but the narrow wound did not permit 
their attack on the sequestrum. 

Cas—E xt. P. W., aged _ twenty-three. 
Chronic osteomyelitis, left femur, with drain- 
ing sinus of two years’ duration. Sequestrec- 
tomy with saucerization of the bone. Two 
applications of maggots for three days each. 

Maggot therapy was discontinued in this 
case because of the tendency of the soft tissues 
to fall together and cover the wound. Some 
form of permanent retractors in the wound 
would have made maggot therapy more 
satisfactory. 

Case xt. G. P., aged forty-eight. Osteo- 
myelitis, fourth metatarsal-phalangeal joint, 
left foot. Large abscess of dorsum of foot, one 
week’s duration. Incision and drainage of dor- 
sum of foot. Three days later, amputation of 
fourth toe with incision of ventral surface of 
foot. Much necrotic material in wound. Five 
hundred maggots for three days; then 500 for 
four days. Wound clean and filled with healthy 
granulations. Patient discharged three weeks 
after admission. 

The maggots in this case unquestionably 
shortened convalescence and hastened the 
removal of necrotic material. 

Case xu. J. S., aged sixteen. Chronic 
osteomyelitis, right tibia. Patient had been 
treated previously for multiple osteomyelitis 
of the osseous system. Admitted with swelling 
over midportion of right tibia. Incision of the 
abscess. No defect in the bone found. Thick 
grumous material evacuated from the abscess. 
Five applications of maggots within twenty-one 
days rapidly transformed the necrotic wound 
into one covered with healthy granulations. 
The maggots in the last two applications died 
or disappeared before their removal. 

At discharge, the wound was clean and 
granulating in very nicely. Maggots in this case 
unquestionably cleaned the wound and speeded 
up the process of granulation. The patient 
complained of some pain from one application. 
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Of the 13 cases of osteomyelitis, maggot 
therapy was of definite benefit in 10 cases 
and was helpful in the other 3. Two of 
these 3 cases of partial failure may be 
attributed to poor preparation of the 
wound. In 1 case, in which the patient 
was a child, the maggots had to be re- 
moved because of pain. The number of 
maggot applications varied as follows:— 
one in 6 cases, two in 3 cases, five in 2 cases, 
seven in I case, and nine in 1 case. Death 
of the entire maggot crop was observed a 
few times, most often after several applica- 
tions. This caused no ill effects; in fact 
the wound usually appeared free of slough 
and necrotic tissue when dressed. 

Our experience leads us to recommend 
maggot therapy in osteomyelitis, especially 
in the chronic type. It definitely hastens 
the removal of dead bone and necrotic 
tissue and stimulates granulation. 

CarBUNCLES. The scavenger activity 
of maggots may also be used to remove 
other forms of necrotic tissues. We have 
found this action most effective in slough- 
ing necrotic lesions of soft tissue. Many 
types of sloughing soft tissue lesions may 
be treated by this method. In the treat- 
ment of carbuncles, the central necrotic 
core is usually excised and radiating 
incisions are made to the edge of the 
normal tissue. The tissue between these 
incisions is undermined and turned back 
as radiating flaps. The wound is then 
packed with gauze after applying paraffin 
gauze to its base. Hot moist dressings are 
applied for forty-eight hours, at the end 
of which time the base of the wound is 
usually found covered with sloughing 
necrotic tissue. As much as possible of 
the slough is cut away with forceps and 
scissors. The area surrounding the wound 
is then protected with zinc oxide ointment 
and from 100 to 300 maggots are intro- 
duced into the wound cavity and held 
with a compress dressing. Most of the 
carbuncles which we have treated in this 
manner have been located in the back of 
the neck or scalp and we have found this 
method of dressing very satisfactory. 
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Within a period of forty-eight hours, the 
maggots will remove practically all the 
necrotic tissue in the wound. Areolar tissue 


Fic. 1. Compress dressing as applied to carbuncle of 
neck. Gauze containing maggots is introduced into 
cavity of carbuncle twenty-four to forty-eight hours 
after central excision and radial incision. Gauze com- 
presses are applied and covered with crumpled wax 
paper. Dressing is secured with bandage and ad- 
hesive. Same form of dressing may be used for 
application of maggots in other areas where surface 
of wound is irregular or otherwise unsuited to use of 
maggot cage. 


is attacked much more rapidly than is 
the deep fascia of the neck. The rapid 
removal of the slough permits the flaps 
to be replaced over the granulating area 
at an early date and the wound heals with 
a clean base on which skin grafts grow 
very readily (Figs. 1 and 2). 


Case xiv. W. C., aged fifty. Extensive 
carbuncle involving the entire nape of the 
neck and lower scalp. Central necrotic area 
excised and radial incisions made and under- 
mined to form flaps. Wound packed with 
gauze in a shell of paraffin gauze for two days. 
One thousand maggots in a compress dressing; 
part removed with dressing two days later. 
Some excoriation of skin; zinc oxide ointment 
applied with a simple compress dressing over 
the wound. Remaining maggots removed next 
day. All necrotic tissue had disappeared, 
leaving a clean granulating surface. Wound 
covered with skin grafts, all of which grew. 
Patient discharged one month after operation 
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with wound well healed. 


The maggots performed a rapid debridement 


of the sloughing tissue, permitting early skin 


Fic. 2. Growth of skin grafts on granulating wound 
fifteen days after excision and radial incision of car- 
buncle of neck. Grafts were applied'in Surgical Out- 
Patient Department six days after operation. 


graft and healing with a minimum of scar. 

Casexv. W.S., aged sixty-three. Carbuncle 
of neck of seven days’ duration. Excision, 
but no radial incisions. Further excision three 
days later followed in two days by 300 maggots 
with a compress dressing. Dressing and part of 
maggots removed in three days. The slough 
under the edges was rapidly removed, leaving 
overhanging edges. Remaining maggots re- 
moved in two days. Wound clean except for a 
slight amount of slough at the lower part. 
Patient discharged to Out-Patient Depart- 
ment eighteenth post operative day. Skin 
grafts of the Reverdin type applied to the 
area. Every graft grew (Fig. 2). 

The maggots were effective in removing the 
sloughing tissue along the edge of the excision 
wound, and thus in decreasing the period of 
drainage and the amount of granulation (scar) 


tissue. 

Casexvi. J.D., aged fifty-seven. Carbuncle 
of neck, ten days’ duration. Excision of necrotic 
center and radial incisions to form flaps. 


Packing inserted in a shell of paraffin gauze 
and hot saline used to keep the dressing moist. 
Patient returned the following day much 
relieved; dressings renewed. Patient found 
to have sugar in his urine and a blood sugar of 
244 mg. per cent. He refused hospitalization 
but consented to receive treatment at the 
Diabetic Clinic. Much slough in wound. 
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About 400 maggots introduced into the large 
crater with a compress dressing; removed 
two days later because patient complained of 
pain and inability to sleep. Wound clean 
except for some sloughing deep fascia which 
was cut away. Patient finally consented to 
come into the hospital for standardization of 
his diabetes. On his discharge twenty days 
later, his wound was granulating nicely. 
Convalescence somewhat delayed by the 
appearance of several secondary pustules. 
Discharged completely healed ten weeks after 
admission. The scar was soft and small. 

The maggots rapidly removed the soft 
slough from the base of the carbuncle, but they 
attacked the sloughing fascia less rapidly. 
The pain in this case was definitely due to 
overcrowding. 

Case xvii. W. H., aged forty-five. Fair- 
sized carbuncle of the back of the neck, 
four days’ duration. Crucial incision under 
gas anesthesia, and gauze packing in a paraffin 
gauze shell. Packing removed twenty-four 
hours later and approximately 100 maggots 
introduced into the necrotic crater with a 
compress dressing. In forty-eight hours prac- 
tically all of the slough had disappeared. The 
flaps were permitted to fall in place and the 
wound healed with very little scar in ten days. 

The rapid removal of slough materially 
hastened the healing of this carbuncle and 
markedly reduced the scar formation. 

Case xvi. A. M., aged seventy-nine. 
Large carbuncle of the scalp. Incision and 
packing under gas anesthesia. Two days 
later about 150 maggots introduced with a 
compress dressing; removed after two days. 
All slough had disappeared and the wound 
was permitted to fall together. Healing without 
incident in two weeks. 

The maggots very effectively removed the 
slough from this carbuncle of the scalp. 

Case xix. W. S. M., aged fifty-three. 
Carbuncle 3 inches in diameter, lower portion 
of back of neck. Diabetes mellitus. Boil on 
back of neck twelve days before admission. 
Excision of central core and radial incision. 
Three days later 500 maggots placed in the 
necrotic wound; removed in two days. Prac- 
tically all slough had disappeared. Entire 
base of carbuncle clean and _ granulating. 
Small area of extension of process four days 
later; incised and drained. Four hundred 
maggots introduced into new portion of wound; 
removed in four days. Wound almost clean 
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except for a few small pieces of fascia which 
were clipped out. Healing rapid with granula- 
tion. Scar small and soft. 

This sloughing wound was about 8 inches in 
diameter. It was rapidly cleaned up and began 
to granulate early. We believe several weeks 
of convalescence were saved in this patient. 

Case xx. P. O., aged sixty-two. Large 
carbuncle of neck. Excision of central core 
and radiating incisions to form flaps which 
were turned back. Plain packing inserted 
inside a shell of paraffin gauze and hot wet 
dressings applied. Two days later 400 maggots 
introduced in a compress dressing; removed 
after four days, at which time the wound was 
free from slough and the flaps could be turned 
down toward the center of the wound. Healing 
was rapid and the scar was small and soft. 

The maggots were very useful in removing 
slough from the base and sides of the carbuncle 
crater. The compress dressing was comfortable, 
and the maggots gave little discomfort. 

Case xxi. J. S., aged sixty-one. Large 
deep carbuncle of the back of the neck. Crucial 
incision under gas anesthesia with partial 
excision of necrotic tissue. Twenty-four hours 
after operation 500 maggots inserted with a 
compress dressing; removed in three days. 
Wound filled with granulation tissue. Sub- 
sequent healing was rapid and skin graft 
was not necessary. 

Maggot therapy materially shortened the 
convalescence of this patient by rapidly remov- 
ing slough from the walls and base of the 
wound. 


Probably the most striking exhibition 
of maggot activity may be observed in 
these sloughing ulcerations following inci- 
sion or excision of carbuncles. They may 
be applied best in the compress dressing 
as early as twenty-four hours after opera- 
tion and as a rule within forty-eight to 
seventy-two hours all of the sloughing 
soft tissue will have disappeared. Occasion- 
ally, the deep fascias of the neck which may 
be exposed at the base of the wound may 
still be seen as necrotic shreds. The early 
removal of sloughing tissues by maggot 
therapy permits a more rapid closing of 
the wound. Healthy granulations appear 
more rapidly and early skin graft is often 
permissible. The resulting scar is small in 


4 
4 
4 


New Series Vor. XXIX, No. 1 


extent and relatively soft as compared with 
those in which maggot therapy is not used. 
Three of these patients were ambulatory 
throughout their treatment. 

SLOUGHING ULCERS OF THE LEG. In 
sloughing ulcers of the leg, often associated 
with superficial gangrene, maggots are 
effective in rapidly removing necrotic 
tissue at the base of the ulcer and in 
hastening the production of a granulating 
wound upon which skin grafts may be 
applied. Usually an application of forty- 
eight hours is sufficient to clean up the 
ulcer. This therapy should be combined 
with elevation and other methods of reliev- 
ing venous congestion. 


Case xxi. M. P., aged thirty-eight. Large 
sloughing ulcers of both legs, one and one-half 
years’ duration. History of deep throm- 
bophlebitis following abdominal operation and 
childbirth. The ulcers did not respond to 
simple supporting therapy with gelatin boots 
for six months. Maggots applied to ulcer on 
left leg; removed two days later. Next day, 
maggots applied to ulcer on right leg; removed 
by patient two days later because of pain. 
“Area of gangrenous skin and necrotic material 
at base of ulcer completely cleaned away. 
There is considerable serous discharge.” Five 
days later patient admitted to hospital for 
skin grafts. Ulcers healed and patient dis- 
charged with supportive bandages. 

The maggots were effective in rapidly clean- 
ing the ulcers of necrotic material. Too many 
maggots (500) were applied to the right leg; 
100 would have been enough. 

Case xxi. M. S., aged sixty-two. Large 
ulcer below left knee, three months’ duration. 
Edges of ulcer gangrenous and at first not 
recognized as one of the infectious cutaneous 
gangrene type. Approximately 100 maggots 
with cage implanted on two occasions. In this 
case the maggots aided in removing the 
necrotic material from the edge of the ulcer 
but did not influence the course of the disease. 

This was a case of infectious cutaneous 
gangrene proved by culture. The maggots 
failed to control the infection and served to 
clean away necrotic material but not to alter 
the course of the disease. Cautery excision 
controlled the spread of the ulcer and healing 
followed. 
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Case xxiv. J. H., aged seventy-one. Gan- 
grenous ulcer, outer side of right calf, four 
months’ duration. Did not respond to various 
forms of treatment in another hospital. 
Maggots applied with a wire cage; removed 
four days later. Wound full of healthy granula- 
tions. Skin grafts applied with pressure 
bandage over them; these appeared in good 
condition three days later, but the patient 
failed to return again for twelve days, at which 
time the ulcer was again gangrenous, much 
as at the first visit. He did not return. 

The maggots transformed a gangrenous 
ulcer into a granulating wound, but the 
patient was so irregular in his attendance at 
the clinic and he lived in such unhygienic 
conditions that little could be expected from 
any therapy outside a hospital. 

Case xxv. H. K., aged sixty-five. Cellulitis 
with large sloughing ulcer. This patient was 
treated with a gelatin boot for a foul ulcer 
of the leg. He was a vagrant and failed to 
return for his regular visit. He had evidently 
cut away the upper part of his boot, with the 
result that there was a marked edematous 
swelling above the edge of the boot. The 
edematous area became the seat of a cellulitis 
and a large sloughing ulcer formed, involving 
most of the upper calf. On admission his leg 
was swathed in foul rags and on their removal 
the ulcer, covered with necrotic material, 
was found seething with maggots. The boot 
was removed and the leg washed and wrapped 
in sterile gauze soaked in saline. The part 
was elevated and kept moist with saline irriga- 
tions. In two days the ulcer was covered with 
healthy granulations and the swelling had 
almost disappeared. The maggots were re- 
moved with saline flushes. 

This case was one in which the maggots 
were found invading a gangrenous wound. 
In spite of the fact that we knew nothing 
about the type of maggots they appeared 
satisfactorily to perform their function as 
scavengers. 

Case xxvi. M. K., aged seventy-two. 
Chronic ulcer, left leg, eight months’ duration. 
Ulcer had gangrenous base and had failed to 
respond to treatment. About 200 maggots 
applied in a compress dressing for eighty hours. 
Wound covered with healthy granulations. 
Skin grafts applied. Healing rapid; practically 
all of the grafts grew. 
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The maggots rapidly converted a gangrenous 
ulcer into a granulating surface upon which 
grafts could be applied. 

Case xxvul. J. G., aged sixty. Gangrenous 
ulcers of leg, four months’ duration. Legs 
elevated and 300 maggots applied with a 
compress dressing. Gangrenous base of ulcers 
cleaned away when maggots were removed 
three days later. Gelatin boots applied and 
patient discharged. Attempts to follow patient 
unsuccessful. 

The maggots were effective in 1emoving 
the necrotic tissue from the base of the ulcers, 


In five sloughing ulcers of the leg, 
maggots were effective in rapidly convert- 
ing the ulcers into areas of clean granu- 
lations. Naturally, maggot therapy cannot 
replace elevation or compression dressings 
in the treatment of these ulcerations, but 
its use does offer a method of rapidly 
cleaning up the sloughing ulcer in prepara- 
tion for skin grafts. Maggots are of no 
value in arresting the spread of infectious 
cutaneous gangrene. Three of these pa- 
tients were ambulatory during their period 
of treatment. Hospital care is much to be 
preferred in the treatment of such cases. 

GANGRENE. The use of maggots offers, 
a conservative method of removing gangre- 
nous areas where radical surgery either is 
refused or is inadvisable. Our experience 
with these cases has not been as favorable 
as we had hoped, although there was little 
reason to expect any very brilliant results. 
The patients in this group are old, many 
of them diabetics. Maggots were used in 
two groups of lesions. In sloughing gangre- 
nous areas of the toes and feet, maggots 
could be depended upon to remove the 
dead soft tissues without marked trauma. 
They do not attack dry gangrene as 
effectively as the moist variety, but even 
in dry gangrene their action is effective at 
the line of demarcation. They attack less 
readily fascia and tendinous tissue. During 
this conservative treatment of gangrene, 
the patient has often consented to more 
radical measures when he has seen the 
tendons and bony structures laid bare in 
the wound. 


The other group of gangrene cases in 
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which maggot therapy may prove effective 
is that in which necrosis occurs in the 
amputation stump. In such wounds mag- 
gots are especially effective in rapidly 
removing necrotic fatty and muscle tissue. 
Fascia and tendon are much less rapidly 
attacked. 


Case F. K., aged seventy-four. 
Patient admitted to the service of Dr. Eliason 
with pain and gangrene of the right great toe, a 
draining sinus in the ball of the foot, and edema 
of the foot and ankle. A diagnosis of advanced 
arteriosclerosis made, but amputation withheld 
because of the poor general condition of the 
patient. No pulse demonstrable in vessels of 
foot or knee. Dr. Isaac Starr, Jr., who saw the 
patient in consultation, suggested regulated 
heat therapy to desiccate the gangrene and 
relieve the pain, and later an attempt to clean 
up the area with maggots. He gave the opinion 
that the “chances of his walking again appear 
slight.”” Patient transferred to Medical Ward, 
where heat and desiccation brought the 
gangrene to a_ standstill. Demarcation of 
the gangrene, followed by spontaneous amputa- 
tion of the toe. Several sloughing areas in 
wound. One hundred maggots applied with a 
cage; removed two days later. Slight dis- 
comfort the second day. Wound clean except 
for some slough of the flexor tendon. Eighteen 
days later patient developed abscess on 
dorsum of foot. Incision; midthigh amputation 
advised. Patient signed own release and left 
hospital five days after incision. Follow-up 
reports show abscess and wound healed after 
some weeks. 

This case represents one of the rare cases of 
gangrene in which recovery took place where 
radical surgery was refused. Maggot debride- 
ment of gangrenous tissue played a real part 
in the surprising result. 

Case xxix. J. W., aged fifty-six. Sclerotic 
gangrene, dorsum of foot. Amputation advised 
but patient refused. Five hundred maggots 
applied with a cage over the sloughing infected 
wound; removed in three days. Practicaily all 
sloughing skin and subcutaneous tissue had 
disappeared, leaving the extensor tendons 
exposed in the wound. When patient saw 
wound he consented to amputation. 

The maggots demonstrated their ability to 
remove sloughing tissue. Tendons were much 
less rapidly attacked. 
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Case xxx. C. W., aged fifty-eight. Large 
gangrenous area, outer side of right foot. This 
patient, with diabetes and advanced arterio- 
sclerosis, had been admitted several times with 
pain and gangrene of toes. He refused amputa- 
tion, in spite of a large area of gangrene on the 
outer side of right foot. Treated in Medical 
Ward with heat and desiccation; no improve- 
ment. Finally, excision of the superficial 
gangrenous area. About 500 maggots in a 
cage implanted into the necrotic ulcer. Patient 
experienced some discomfort. In two days the 
gangrenous subcutaneous areolar tissue cleared 
away, leaving the fifth metatarsal bone exposed 
in a deep crater. When patient saw extent of 
the gangrene, he consented to amputation. 

In this case the area of gangrenous tissue was 
rapidly removed by the maggots. 

CasE xxxt. M. T., aged seventy-one. 
Infected diabetic gangrene, right fourth toe, 
following a painful “‘crack” in the skin which 
would not heal with conservative therapy. 
Patient refused amputation; transferred to 
Medical Department. Maggots applied to 
infected and gangrenous toe; these selected 
a line of demarcation but did not entirely 
remove the gangrenous tissue. Furthermore, 
the tendon sheaths in the region were widely 
opened. Use of maggots here not entirely 
successful. Patient transferred to Surgery. 
Stokes’ amputation at right knee. Healing by 
primary intention. Discharged eighth post- 
operative day. 

The maggots did not help much in this case. 

Case xxxul. H. S., aged fifty-five. Infected 
diabetic gangrene, right foot. Lower third of 
thigh amputated (flap operation). Wound 
infected six days later: anaerobic infection. 
Dakinized. Slow healing with much necrosis. 
Nineteenth postoperative day 1000 maggots; 
out in five days. Week later 1000 maggots; out 
in three days. Discharged seven weeks after 
operation. 

The maggots did nice work in cleaning up 
the necrotic muscle tissue. They did not do 
much to the tendon, which was cut away with 
scissors. We believe maggots have a real use in 
these infections. 

Case xxxur. M. H., aged fifty-three. 
Diabetic gangrene, left foot, with cellulitis 
of leg below knee. Mid-thigh amputation under 
spinal anesthesia. Patient developed extensive 
infection of wound. Stump widely opened, but 
became a sloughing mass. Four weeks after 
operation 500 maggots applied in a compress 
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dressing; removed four days later, at which 
time the stump was practically clean except 
for a few areas of sloughing fascia which were 
cut away. Patient developed an_ intense 
stomatitis and toxemia, from which she 
died two weeks later. 

The maggots served their purpose in cleaning 
up the sloughing wound, but the patient 
succumbed to an overwhelming toxemia. 

Case xxxiv. H. K., aged twenty-one. 
Rheumatic heart disease with embolism of 
both legs followed by gangrene up to the 
knees. Desiccation treatment by Dr. Isaac 
Starr, Jr. Definite line of demarcation estab- 
lished in both legs in two months. Amputation 
of gangrenous legs possible without anesthesia; 
about 500 maggots applied with a cage to 
each stump. Stumps cleaned up rapidly with 
maggot therapy, augmented by scissor excision 
of fascia and tendon. Maggots applied four 
times to each stump. The patient died about 
four weeks later due to cardiac decompensation. 

In this case of extensive gangrene, where 
severe cardiac disability prevented radical 
surgery, maggot debridement of gangrenous 
tissue was markedly successful. In this, as in 
other such cases, the maggots were found 
most useful in removing gangrenous fatty 
and muscle tissue. They were less effective in 
their action on fascia and tendon. 


The results in 3 cases of gangrene 
treated with maggots were good; one 
patient fully recovered without amputation 
and in the other 2 the extent of tissue 
destruction was shown to be so great after 
maggot therapy that the patients consented 
to amputation. In one case the maggots did 
not seem to help much. Three cases 
of postoperative infection of amputation 
stumps responded well to maggot therapy. 
Sloughing areolar and muscle tissues were 
rapidly removed, making it easier to see 
and cut away necrotic tendon and fascia. 
Maggot therapy offers a conservative 
method of removing gangrenous tissue 
without operative trauma. It can rarely 
supplant operation but it may be looked 
upon as an adjunct treatment where 
operation is impossible for some reason. 

OTHER SLOUGHING Sort _ TISSUE 
Wounps. Because of our experience with 
maggots in the removal of necrotic tissue 
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in carbuncles, many other types of slough- 
ing wounds have been treated in this 
manner, such as bed sores, subcutaneous 
necroses following cellulitis, tuberculous 
abscesses, gangrene of the scrotum and 
even some suppurative and necrotic lesions 
of the chest. This method of treatment 
offers a non-operative therapy which 
has proved effective in rapidly removing 
sloughing or necrotic tissue. It is not 
proposed that it should take the place of 
other recognized forms of treatment and 
its limitations should be recognized. Our 
successful results have been obtained 
where the sloughing tissue could be well 
exposed. The most brilliant results were 
obtained in the treatment of the subcutane- 
ous abscesses secondary to cellulitis. After 
wide incision and packing of the wound 
for twenty-four to forty-eight hours, mag- 
gots were introduced. The wounds were 
often clean and granulating twenty-four 
to forty-eight hours later. 

In the treatment of necrotic or sloughing 
lesions of soft tissue, we were at first very 
careful to remove every maggot from the 
wound at the time of redressing. In our 
later cases we have removed only those 
which could be easily washed away by 
irrigation with saline solution. The others 
which are often found imbedded along the 
overhanging edges of the wound have been 
permitted to remain until the next dressing. 
This practice has been followed because 
we believed that if the maggots did not 
spontaneously attempt to leave the wound 
there was probably more necrotic tissue to 
be removed. We have found that maggots 
can easily be washed out with saline solu- 
tion if the wound is free of necrotic tissue. 


Case xxxv. W. H., aged sixty-five. Cellu- 
litis, left leg, five days’ duration. Extensive 
subcutaneous abscess involving practically 
the entire calf of the leg. Abscess cavity opened 
widely with long incision. Sloughing sub- 
cutaneous areolar tissue could be removed 
in large masses. The abscess cavity surrounded 
the Achilles tendon at the heel. Wound packed 
with gauze. After two days of elevation and 
hot moist saline dressings the inflammatory 
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reaction had markedly subsided but the wound 
was still lined with necrotic tissue. Five 
hundred maggots in a compress dressing; 
removed three days later and wound redressed. 
All necrotic tissue had disappeared, except 
a few areas of sloughing fascia and Achilles 
tendon. Edges of wound permitted to fall 
together and skin grafts applied on the granu- 
lating parts of the wound, even before all 
tendon slough had disappeared. 

The maggots produced an effective painless 
debridement of necrotic subcutaneous tissue, 
but were not as effective, in a short single 
application, in removing sloughing fascia or 
tendon. 

Case xxxvi. J. W., aged fifty. Large 
necrotic bed sore over sacrum and buttocks. 
Patient psychopathic. Five hundred maggots 
implanted with a compress dressing and 
patient turned on abdomen. Slough had 
largely disappeared when maggots were re- 
moved four days later. P:tient died of toxemia 
in about a month. 

The maggots demonstrated their ability to 
convert a sloughing ulcer into a relatively 
clean granulating wound. Secondary infection 
and lowered resistance of the patient accounted 
for the fatal result. 

Case xxxvul. J. W., aged fourteen. Lung 
abscess involving middle lobe, right side. Two- 
stage drainage of abscess. Sloughing discharg- 
ing cavity remained which did not clean up 
with irrigations. One month after original 
drainage of lung abscess, 500 maggots intro- 
duced in a compress dressing; removed three 
days later. Wound cavity much cleaner, and 
temperature curve dropped to normal. Patient 
out of bed and improving steadily but later 
developed an ulcerative colitis and died. 

The maggots appeared to serve very well in 
aiding the removal of sloughing tissue from a 
walled-off gangrenous area of the lung. They 
gave no discomfort and caused no complications. 

Case xxxviur. E. C., aged fifty-three. 
Extensive cellulitis, entire left chest wall. 
Patient admitted in diabetic coma. Under local 
infiltration single long incision made, evacu- 
ating about 200 c.c. of thick yellow pus. Sub- 
cutaneous tissues widely necrotic and large 
areas could be picked out of wound. Wound 
packed with gauze. Three days later 1000 
maggots; part removed in five days, the rest in 
five days. Practically all necrotic material had 
disappeared from the wound and the flaps 
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could be pulled together with adhesive. Dis- 
charged with wound practically healed. 

The maggots were very effective in rapidly 
removing subcutaneous slough. 

xxxix. E. G., aged fifty. Tuberculous 
abscess over lower sternum. X-rays of lungs 
and thoracic cage negative. Aspiration of the 
mass obtained a grumous yellow semi-fluid 
material and a diagnosis of tuberculous abscess 
was made. Culture, smear and guinea-pig 
inoculation failed to show any tubercle bacilli. 
Because of continued pain, the mass was incised 
and drained under local anesthesia and tissue 
obtained showed tuberculosis on histological 
section. Two days later 500 maggots; removed 
in three days. Patient’s temperature 101.2°F. 
after a night of drinking and exposure. Wound 
cavity clean and covered with healthy granu- 
lations. Admitted to Medical Ward with 
diagnosis of influenza. Later developed bron- 
chopneumonia and died. 

The maggots served their purpose of clean- 
ing up a tuberculous abscess cavity but they 
caused the patient enough discomfort to make 
him want to “drown his troubles” in bootleg 
drink, and so may be looked upon as an indirect 
factor in his death. 

Case xi. A. J., aged sixty-three. Gangrene 
of scrotum, five days’ duration. Approximately 
200 maggots cleaned wound nicely in three 
days, but the patient died twelve days later 
due to a septic urinary infection of eight 
months’ duration. 

This case represents another instance in 
which gangrenous tissue was rapidly removed 
by maggots. 

Case C. M., aged sixty-four. Tuber- 
culous granuloma, left buttock, several years’ 
duration. The buttock was a mass of scar tissue 
with many communicating sinuses from which 
drained pus. Sinuses incised and packed. Two 
days later maggots in a gauze dressing. Necrotic 
subcutaneous tissue rapidly removed and flaps 
permitted to fall back in place. Healing rapid 
and steady until patient was taken from our 
care by being admitted to the Tuberculosis 
Ward of the Philadelphia General Hospital. 

The maggots were effective rapidly re- 
moving necrotic material from multiple sub- 
cutaneous sinuses which were well laid open by 
incision. 

Case xitu. R. S., aged twenty-one. Infec- 
tion involving all soft tissues on dorsum of 
right arm and hand. Streptococci and staphyl- 
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ococci consistently cultured from wound. AII 
types of therapy, including sunlight, ultra- 
violet light, sulphur, bateriophage, were tried. 
Maggot therapy tried early for a five-day 
period, but wound did not improve; in fact, it 
became somewhat more extensive. 

This case was later recognized as one of 
infectious cutaneous gangrene. 

Case xu. R. K., aged ?. Chronic sup- 
purative mediastinitis. Operative drainage. 
Protracted suppuration through drainage tract. 
Maggots twice for five-day periods; they died 
each time. Little improvement noted. 

This was an unsatisfactory result, unques- 
tionably due to the nature of the wound, a 
small deep sinus in which maggots are 
contraindicated. 

Case xtiv. H. J. H., aged seventy-three. 
Basal-cell carcinoma, right temporal region, 
treated by x-ray and radium followed by 
electrodesiccation. A sloughing ulcer developed 
with the base of zygoma presenting. Base of 
zygoma removed. Still considerable necrotic 
tissue in ulcer. Maggots applied (100 with 
cage). Ulcer cleaned up nicely after two days, 
leaving bone exposed in its floor. Maggots 
applied at three different admissions with the 
same results. 

The maggots usually gave considerable dis- 
comfort in the second or third twenty-four 
hours, but on their removal the ulcer was 
cleaned of all necrotic and sloughing tissue. 

Case xiv. S. K., aged sixty-one. Meta- 
static spinocellular carcinoma, left groin. 
Large cystic mass incised and packed. Wound 
failed to heal and patient returned with a 
drainage sinus which was incised and packed. 
After three implantations of radium, maggots 
applied in the narrow sinus tract. Wound 
dressed three days later; no maggots found 
but wound nicely cleaned up. 

The maggots were useful in removing the 
necrotic material from a large carcinomatous 
sinus. 

Case xivi._ T.K., aged thirty-two. Trophic 
ulcer, left heel, two years’ duration, with wide 
infection and osteomyelitis of os calcis. Ulcer 
developed from hot water bottle burn following 
a compression fracture of the first lumbar 
vertebra. Ulcer in favorable location because 
anesthesia of the area made the maggot 
application a painless procedure. As much 
necrotic tissue as possible cut away with 
scissors and forceps, and 500 maggots twice 
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for ftve-day periods. Necrotic material rapidly 
cleared away and several pieces of dead bone 
removed with forceps. Patient discharged with 
clean granulating wound. 

This case, a sloughing ulcer in an anesthetic 
area, was the type in which maggots may be 
used to excellent advantage. Two applications 
were sufficient to convert the sloughing ulcer 
into a clean wound. 

xivi. W. K., aged fifty-five. 
Hematoma and infection of wound following 
repair of incisional hernia. Wound opened 
wide; infection had produced widespread 
slough of subcutaneous fat. Nineteen days 
after herniorrhaphy, about 200 maggots in a 
compress dressing. Patient allowed to be up 
and about ward. On third day, patient com- 
plained of a gnawing pain in wound. Maggots 
removed; wound clean, all sloughing tissue 
having disappeared. 

This case had been very slow in healing 
because of sloughing tissue. This was quickly 
cleared away by one application of maggots 
for three days. Rapid healing followed. 


Except for excision, maggot therapy Is 
probably the most rapid method of remov- 
ing sloughing soft tissue. As might be 
expected it is especially effective in remov- 
ing necrotic areolar tissue, and maggot 
action alone gives a more complete result 
than can be obtained by excision, and 


~Maggots JuLy, 1935 
without injury to recovering tissue. Mag- 
got action is less rapid but distinctly 
helpful in attacking the necrotic fibrous 
tissue; in fact adequate exposure of the 
necrotic tissue is necessary for effective 
use of maggot therapy. 


SUMMARY 


Maggot therapy is useful not only in the 
treatment of osteomyelitis but in any 
other wound containing sloughing tissue 
which can be exposed by adequate incision. 
Experience in the treatment of 13 cases of 
osteomyelitis, 8 carbuncles, 6 sloughing 
ulcers of the leg, 7 cases of gangrene and 
13 other soft tissue lesions has been 
detailed with the hope that others may 
recognize this rapid method of removing 
necrotic tissue. 

Successful use of maggots demands 
adequate exposure of the necrotic area. 

Discomfort may be largely avoided by 
preventing overcrowding. 

Simplified forms of dressings for use with 
maggots are described. 


We wish to thank Dr. E. L. Eliason and 
Dr. I. S. Ravdin for permission to study and 
report many of these cases treated while on 
their ward services. 
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to be diagnosed during life. A search 

of the literature brings to light only 
»6 cases which have come to operation and 
in which stones were removed. In the case 
here cited stones were removed from the 
head of the pancreas at the first operation 
and ten years later stones were removed 
from the tail of this organ, thus making 
two additional operations which brings the 
total to 28 operations for the removal of 
pancreatic calculi. Most of the cases have 
been reported as autopsy findings. Oser 
collected 70 cases from the literature in 
i900. Seeger reviewed and tabulated the 
26 operative cases in 1928, and noted that 
10 cases had been reported by various 
authors as coming to autopsy: Kinnicutt, 
1902; Kellock, 1902 (mentioned by Moyni- 
han); Phillips, 1904; Muller, 1903; Atkin- 
son and Hirsh 1907; Opie, 2 cases, 1910; 
Pforringer, 1912; Bissell, 1913; Barron, 
1920. 

The 28 surgical cases and the 79 autopsy 
cases bring the total to 107. It is probable 
that other cases have been operated on and 
not reported. It is also likely that many 


[' is extremely rare for pancreatic stones 


cases have been overlooked at operation 
and also at autopsy. 
appear that pancreatic calculi are compara- 


However, it would 
tively rare; certainly the subject is not 
vithout interest. 

In 1920 Barron reported a case of pan- 
stone which illustrated a fact 
yreviously brought out by Opie, that 
‘bstruction of the pancreatic ducts is 
.ccompanied by atrophy of the pancreas, 
out that the islands of Langerhans remain 


‘ntact even when the acini disappear 


ompletely, and as a result glycosuria does 
1ot develop unless an interstitial pancreati- 
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tis is superimposed. This finding is said to 
have led to Banting’s discovery of insulin. 

Pancreatic calculi resemble salivary cal- 
culi and are generally white, or grayish- 
white, rounded or ovoid or irregular, rarely 
facetted. They are usually brittle and vary 
in size. They are found in all parts of the 
gland substance and ducts, but most 
commonly in the head of the gland and in 
the duct of Wirsung. 

The manner of formation is thought to 
be very similar to that of stones in the 
biliary tract, that is from infection in the 
ducts and stagnation of pancreatic fluids 
from obstruction. Stasis, however, is rarer 
than in the biliary tract, because there is 
an accessory duct (ductus Santorini). 
Stagnation alone cannot explain the forma- 
tion of stones; it has been shown that 
stricture of the pancreatic duct is not 
uncommon, whereas stone is quite uncom- 
mon. The chief chemical constituent of 
these stones is calctum carbonate. The fact 
that normal pancreatic secretion contains 
no calcium carbonate makes it reasonable 
to assume that an altered secretion pre- 
cedes stone formation. It is reasonable to 
conclude that alteration of the pancreatic 
secretion by infection or pancreatitis, plus 
stasis, is the cause of stone formation. It 
has been shown experimentally by Mann 
and Grorno that the reflux of bile into the 
pancreatic duct is not a common factor in 
the etiology of pancreatitis. Infection in 
the gall bladder and ducts appears to be 
the important factor, since it is common 
knowledge that there is intimate connec- 
tion between the lymphatics of the gall 
bladder and the pancreas, and inflamma- 
tory conditions of these two organs are not 
infrequently associated. 
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TABLE 
TWENTY-EIGHT CASES OPERATED UPON REPORTED IN LITERATURE 
Reported Age Pain Other Symptoms Jaundice Gallstones Glyco- Pathology Outcome 
Caparelli, Sugar Many stones in an ab- | Recovered. 
187-6 late in| scess Death years 
disease later from di- j 
abetes 
Prewitt, Weight loss, tumor One stone in abscess | Not stated 
1898 
Gould, 1898 46 | Absent Loss of weight, | Marked None None Pancreas and liver en- | Died, 12th 7 
M. strength and appe- larged. Pancreas con- day. Peri- 
tite. Clay-colored tained several stones | toneum clear 
stools in body and in duct | except for 
of Wirsung. Stones| abscess in 
were ca.-carb. region of ce- j 
cum 
Dalziel, None None One stone in duct of Recovery 4 
1902 Wirsung. Size of a 3 
pea 
Moynihan, 57 | Epigastric, Wasting of flesh. None None None Pancreas enlarged es- | Recovery : 
1902 typeof hepat- | General health loss. pecially head. One 3 
ic colic but Pigmentation of stone terminal 
less severe.| skin in patches. portion of duct 3 
Radiated Greasy, frothy 
back stools. No chills or ¥ 
fever 
Allen, 1903 | 30 | Paroxysmal, Lost 50 pounds in| Early for) None None Two cysts of pancreas | Died, 5th day 
(Clark- F. epigastric 1 year. Chills and| one week. containing two| Autopsy 
Burnam) radiating to| fever. Clay-colored) Not with stones. Calcareous| showed no 
left lumbar stools later pain material throughout | peritonitis 
area pancreas, which was 
atrophic. Autopsy 
report showed islands 
of Langerhans pre- j 
served 
Mayo Rob- 57 Severe None None One stone in duct of | Recovery 
son, 1904 F. Santorini, two in 
duct of Wirsung, one 
in pancreas 
Hollander, 48 None Marked jaundice, | Marked None None Pancreatic cyst con-| Recovery 
1905 M. emaciation.  En- taining fluid contain- 
larged liver and ing cholesterin and 
spleen. Epigastric one ca.-carb. stone 
tumor (late), clay- 
colored fatty stools 
Staehlin 390 Deep. seated, Fatty stools None None None Four stones in head of | Recovery 
and F. boring pain in pancreas 
ber, 1905 epigastrium. 
Intermittent 
attacks 
Ruth, 1907 27 Upper abdom- Long history. Never None None None Pancreas large. Many Recovery 
F. inal colic strong. Stools nor- ca.-carb. stones in i 
mal duct in body of pan- ' 
creas. Some were pol- f 
ished by movement 
of aorta 
Link, ror 22 Paroxysmal, Emaciation, ane- None None None Multiple calculi with | Recovery 
F. left kidney | mia, intermittent marked interstital 
region, radiat-. hydronephrosis pancreatitis 
ing down | suspected and op- 
ureter eration for this 
performed. Kidney 
normal. Stools 
normal 
Fried- 54 In attacks. Feverand vomiting Following Present None Cholesterin stones in| Recovery 
lander, F. Upper right with attacks attacks gall bladder, com- 
1QII abdomen mon-duct, pancreatic 
duct, and head of 
pancreas. Chronic 
cholecystitis 


ey 
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4 TABLE 1 (Continued) 
» q Reported — Pain Other Symptoms Jaundice Gallstones Glyco- Pathology Outcome 
| suria 
‘ Murray, 40 Severe, epigas- Long history. Oper-| With later None None Gallstones. One stone) Recovery 
1911 F. tric,in attacks ation for gal- attacks in pancreatic duct 
q stones. None 
- $ found. Six weeks 
later operation for 
j pancreatic stone 
- Lacoutre 32 | Violent attacks, Vomiting None None one Two ca.-carb. stones. | Recovery 
¥ and F. upper right One in head of pan- Later x-ray 
h 4 Charbon- abdomen radi- creas and one in wall) showed over- 
‘« 3 nel, 1914 ating to back of gall bladder looked stone 
" | Dowd, to15 32 Severe epigas- | History over several) None None None Fat necrosis. Abscess | Recovery 
; F. tric, referred years. Passed mul- in head of pancreas. 
sa 4 to pancreas berry calculi in Thirty or more stones 
; stools in the abscess 
Hartig, 34 | Upper abdomi-| X-ray negative, None None None Two calculi in a car-| Recovery for 
: 1915 M. nal radiating | stools normal cinoma of head of 5 months. 
to shoulders pancreas Death due 
to carcinoma 
Navarro, ? Pain similar to | Dull ache over | Recurring Present None Three calculi in pan- | Recovery 
1921 F. that of gall-| pancreas creas. Cholecystitis 
stones with stones 
Lindsay, 29 | Violentepigas-|15 year history.| None None None Six large and many | Recovery 
1922 M. tric radiating | X-ray showed small stones of ca.- 
to back andto| shadows outside carb. in pancreas 
M left stomach. Stools The gland tissue was 
normal. Irregular thinned and _ the 
pigmentation on | ducts dilated and 
face, neck, and thickened. Cultures 
chest. Slight wast- sterile 
ing for 2 years 
Sistrunk, 48 | Epigastric, Diarrhea. Loss of | Marked Had a duodenal ulcer. | Recovery 
1921 F. cramp-like weight and Gastroenterostomy 
strength made. Spleen large. 
One stone about 1}9 
in. above ampulla in 
pocket of pancreas 
Sistrunk 33 Colicky, sev-| Operated upon 1'| Present Present | Many stones in duct | Increased 
M eral years year before for of Wirsung and pan-| sugar  toler- 
gallstones. Pan- creas. Some in duct| ance 
creas found tocon- of Santorini not re-| Recovery 
tain stones then, | moved. Appendix 
but these were not diseased 
removed until 
later operation 
‘ Sistrunk 68 | Epigastric, | 15 pound weight Many stones in head | Recovery 
F. radiating to! loss of pancreas, appar- 
left ently in main duct 
Sistrunk 62 Duodenal ulcer his- Uleer found Gastro-| Recovery 
F. tory 15 years enterostomy One 
stone in pancreatic 
duct near ampulla 
Hartman, 20 Periodic at- | Vomiting, leucocy- | None None None Elongated tumor | Tumor re- 
2 1925 F. tacks, increas-| tosis—19,600; no mass, 6 cm. in di-! moved 
ingly severe, fever. No weight ameter, made up of X-ray, taken 
high in the loss pancreatic tissue and after opera- 


epigastrium; 
radiation to 
the midscapu- 
lar region 


ducts; filled with tion, showed 
many pancreatic multiple 

stones, large—4 mm. shadows in 
in diameter, smallest right side 
like sand. Small cyst | opposite first 


at one point which, lumbar ver- 
also contained stones;| tebra, be- 
tumor attached to lieved to be 
head of pancreas pancreatic 
calculi 


f 
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TABLE 1 (Continued) 
Reported Age Pain Other Symptoms Jaundice Gallstones Glyco- Pathology Outcome 
Sex suria 
Hartman, 33. Dull soreness | No weight loss. No | None None. Mod- None Many stones in head | Stones which 
1925 F. in epigas-| other symptoms. erately se- of pancreas were easily 
trium, worse| Pelvic tumor pres- vere chronic accessible re- 
after meals ent catarrhal moved. Im- 
cholecystitis mediate 
postopera- 
tive conval- 
escence nor- 
mal 
Hartman, 45 Dull ackingin| No” weight loss. | None None None Marked hepatitis, |Uneventful 
1925 M. epigastrium Vomited ‘“‘coffee probably cause of | convales- 
immediately grounds” short gastric bleeding; | cence 
after meals.| time before opera- marked catarrhal 
Pain never tion. Epigastric cholecystitis; calci- 
severe tenderness. Duo- fied irregular mass 
denal deformity 2.5 cm. in diameter 
seen by x-ray in contact with tail 
of pancreas, believed 
to be pancreatic in 
origin 
Hartman, 45 | Classical his-| No’ weight loss. | None None None Stone 1 cm. in diam- | Uneventful 
1925 M. tory of duo-| High gastric acid- eter, lower edge of | recovery fol- 
denal ulcer, 8| ity. X-ray showed body of pancreas.| lowing gas- 
years’ dura-| duodenal ulcer Duodenal ulcer troenteros- 
tion } tomy. The 
pancreatic 
stone prob- 
ably caused 
no symptoms 
Bost, 1921 26 | Violent epigas- | Fifteen years dura- None None None Head of pancreas | Recovery. 
| tric cramps/| tion. X-ray and much enlarged, 3-4| (Had pan- 
radiating to! gastric analysis times normal size.| creatic fis- 
back and} negative. Epigas- Number of calcium! tula for six 
along left cos- | tric tenderness and carbonate stones re-| weeks) 
tal margin rigidity. Nausea | moved. Also thick 
and vomiting. pus drained. (Biliary 
Temperature 103 tract normal) 
Leucocyte 
count 26,000. 
Underweight 
Bost, 10931 36 |Cramps upper! Attack 10 days dur- None None None Adhesions from pre- | Recovery 


(Same M. left side and! ation. Nauseated. 
patient back, also| Slight tenderness 
10 years over left kid-| upper left side. No 
later) ney and re-| rigidity. Stools 
ferred to left | and previous gas- 
shoulder tric analysis nega- 


tive. X-ray: mul- 
tiple, stone shad- 
ows in head and 
tail of pancreas 


vious condition. 
Stones palpated in 
head of pancreas. 
Large mass about 
tail of pancreas. 
Number of stones 
and thick pus with 
colon odor drained 
from mass 


The symptoms produced by pancreatic 
stones are similar to those produced by 
stones in the biliary tract, and in addition, 
those of pancreatitis. Pain is the most 
important and most variable. It usually 
occurs as colics; it may be dull and con- 
tinuous, or intermittent. Usually it is most 
marked in the epigastrium and back and 
radiates along the left costal margin. 
Glycosuria is somewhat rare and is seen 
in advanced cases only. In the 70 cases 
collected by Oser, 24 showed diabetes or 


transitory glycosuria. In the 28 cases 
operated upon glycosuria was noted in but 
one case at the time of operation and in 
another it developed some years later. 
Stool changes were uncommon. Fatty 
stools were noted in only 3 of the 28 cases 
operated on. Jaundice was present in 6 of 
the series operated on. It was associated 
with gallstones in 2 cases; In 4 cases no 
gallstones were present. Jaundice of a mild 
degree was caused by edema of the head of 
the pancreas or obstruction of the lower 
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end of the common duct by the calculus as 
it reaches the ampulla of Vater. 
The youngest patient was twenty; the 


Fic. 1. Catheters in ureters. Shadows on both sides 
in region of head and tail of pancreas. 

oldest sixty-eight; over half were under 

forty. There were twice as many women as 

men in the series. 

As the symptoms would indicate, diagno- 
sis is very difficult and was made only 
twice. A positive x-ray diagnosis was made 
before my second operation. The use of 
x-ray Is a great aid in diagnosis, because of 
the large amount of calcium present in 
these stones. In the presence of a shadow in 
the region of the pancreas care must be 
taken to rule out kidney calculi, as was 
necessary before my second operation 
(Figs. 1 and 2). 

OPERATIVE TREATMENT 


The approach to the pancreas (Figs. 3 
and 4) may be made by incising the 
gastrohepatic or gastrocolic omentum, or 
the transverse mesocolon. The latter route 
gives good access to the tail of the gland, 
but care must be exercised in this procedure 
not to injure the middle colic artery. 
Access to the posterior surface of the gland 
is obtained by mobilizing the duodenum 
along the right side of the descending 
portion. The papilla of Vater is exposed by 
incising the duodenum. In general, the 
chosen avenue of approach to the pancreas 
should depend upon the location of the 
stones. 
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The 26 cases analysed by Seeger only 
2 patients died, so the mortality rate, with 
the two successful operations here added, 


Fic. 2. Pyelogram of left kidney. Normal pelvis and 

calyces. Shadows outside of kidney. 
would be about 7 per cent. No evidence of 
fat necrosis was found in the 2 fatal cases, 
nor was there any other complication from 
exposure of pancreatic tissue. No perma- 
nent fistula developed in any case in which 
stones were removed. My first patient had 
a fistula for six weeks. This series 
demonstrates that the action of the 
pancreatic juice on the tissues is not to be 
considered one of the great dangers in 
pancreatic surgery. 

I would stress the gratifying results that 
have attended the surgical treatment of 
this condition since Caparelli, in 1876, 
reported the first case successfully operated 
on. 

The following is a report of 2 cases in 
the same patient in which stones were 
removed, first from the head of the pan- 
creas in 1921, and second, from the tail of 
the pancreas ten years later, in 1931. The 
patient made a good recovery in both 
instances. 


REPORT OF CASES 


Case 1. Man, aged thirty-seven, who had 
had the usual childhood diseases, at the age of 
twelve began to suffer with indigestion, gas 
on the stomach and attacks of colicy pains 
in the epigastrium, sometimes slight and at 
other times very severe, of two or three days’ 


2 
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to two or three weeks’ duration. There was 
little nausea, but the patient was able to eat 
very little during attacks. The patient had 


Fic. 3. Anatomic relations of pancreas. a, Superior 
pancreatic and duodenal artery. B, Hepatic artery. 
c, Splenic artery. p, Inferior pancreatico-duodenal 
artery. E, Inferior mesenteric vessels. 


army service in the World War, during which 
he had repeated attacks. Several gastrointes- 
tinal x-ray series were negative. Appendec- 
tomy was done in 1921 with no improvement. 
The attacks grew progressively worse, more 
frequent and of longer duration. Gastric 
analysis and another x-ray series were negative 
in 1921. In this year occurred his worse attack 
of sudden, acute epigastric pain, radiating to 
the back and left side along the costal margin. 
Morphine gr. 3g at a time was required for 
relief. 

He was admitted to Presbyterian Hospital 
in June, 1921, where I first saw him. He 
appeared to be a very sick man, suffering 
excruciating pain. There was marked tender- 
ness and rigidity across the upper abdomen; 
both recti abdominis stood out very prominent 
and rigid; the lower abdomen was slightly 
rigid. Chest was negative. P. 130, T. 103-104, 
R. 30, white cells 26,000, red cells 4,500,000, 
hem. 90 per cent. Urine was normal and 
Wassermann reaction negative. 

Operation was done on the tenth day of 
acute illness. A right rectus Incision was made 
and the gall bladder, stomach and duodenum 
found normal. The head of the pancreas was 
very large and indurated, and a grating sensa- 
tion was made out on palpating the head. A 
blunt opening was made in the head with a 
hemostat and several ounces of thick pus with 
colon odor, and a number of small stones, were 
removed, also a bit of tissue for section. A 
rubber tube and rubber-tissue drains were put 
in. There ensued a stormy postoperative 
reaction. Convalescence was slow, with a 
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pancreatic fistula which drained for six weeks 
and was very irritating, but thick coating of 
zinc oxide ointment protected the skin well. 


PANCREAS 


OUVOODENUM 


TRANSVERSE 
COLON 


Fic. 4. Approaches to pancreas and posterior wall of 
stomach. 1, Gastrohepatic route. 2, Gastrocolic 
route. 3, Transmesocolic route. 4, Retro-omental 
route. 


Case ul. The patient made a good recovery 
and remained well until May, 1930 when he 
had another attack of epigastric cramps with a 
drawing sensation and slight nausea, but no 
vomiting. This attack lasted about a week and 
required several hypodermics of morphine. 
X-ray showed a number of small shadows 
across the upper abdomen in the region of the 
pancreas. He remained well however, until 
October 4, 1931, when he developed an acute 
attack of cramp-like pain along the left costal 
margin and over the left kidney and referred 
to the left shoulder, with nausea and some 
vomiting. This was the first attack of pain on 
the left side. 

The patient was again admitted to Presby- 
terian Hospital on the fifth day of the attack. 
There was tenderness and rigidity over the 
upper abdomen, most pronounced along the 
left costal margin and over the left kidney. 
The pulse was 120, T. 103, R. 26, white cells 
24,000, red cells 4,100,000, hem. 85 per cent. 
Stools were negative for fat; urine normal other 
than for few pus cells. Genitourinary examina- 
tion was negative for pus and the pyelogram 
revealed nothing significant. X-ray examina- 
tion showed a number of stones across the 
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ipper abdomen at about the situation of the 
»ancreas, from head to tail. The patient was 
-ept under observation for ten days with no 
mprovement, requiring sedatives, amatol and 
norphine for his severe pain. 

Operation was performed on the fifteenth 
lay, October 19. A left rectus incision was 
nade and a large indurated mass felt about the 
cail of the pancreas and attached to the spleen. 
lhere were old dense adhesions about the head 
of pancreas and stones could be felt in the 
head. The mass at the tail seemed to present 
vest along the left transverse mesocolon and 
this was the route chosen. The upper jejunum 
was attached to the mesocolon about the mass. 
In freeing the loop a fistulous opening was 
produced, so dense and ulcerating was the 
attachment. The mass was opened by blunt 
dissection and several ounces of thick pus with 
colon odor, much necrotic material, and a 
number of small stones were removed. Very 
little bleeding was encountered until the 
bridge under the back was lowered and the 
incision was about to be closed, when a severe 
hemorrhage occurred from the abscess cavity. 
No vessels could be seen. The cavity was 
packed with uterine packing and this left in 
with a rubber tube and a cigarette drain. 
After encountering pus it was decided not to 
disturb the stones in the head of the organ. The 
patient reacted well and the gauze packing 
was removed piecemeal by the end of the first 
week. The patient was discharged from the 
hospital in two weeks. His convalescence was 
rapid and uneventful and he has since been 
able to follow his occupation. 

Note: November 10, 1934. The patient now 
appears to be in good physical condition. He 
reports that he has had several slight attacks 
of epigastric pain for a few hours, but has not 
required morphine or other anodyne since the 
operation in 1931. Examinations of urine for 
sugar have been negative to date, notwith- 
standing the probable injury to the islands of 
Langerhans resulting from abscess of the tail 
of the pancreas. 


SUMMARY 


1. Pancreatric lithiasis is comparatively 
rare. The literature reveals a total of 107 
cases, most of this number being autopsy 
findings. 

2. Only 28 cases have come to opera- 
tion and had stones removed. This group is 
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here tabulated, including 2 of 
cases. 

3. It is probable that other cases have 
been operated on and not reported. It is 
also very likely that other cases have been 
overlooked at operation and also at 
autopsy. 

4. The formation of stones is probably 
caused by infection in the ducts or through 
the lymphatics. 

5. The most common symptom is a 
colicky or dull pain in the epigastrum with 
some tendency to left-side radiation. 

6. Glycosuria is rare but may develop 
late or in advanced cases. It was present 
in only one of the 28 cases at the time of 
operation. 

7. Stool changes are uncommon. Fatty 
stools were noted in 3 of the cases operated 
on. 

8. Jaundice was present in 6 of the 
cases operated on. It was of mild type and 
thought to be due to edema of the head of 
the pancreas, making pressure on the 
common duct. In 2 cases gallstones were 
present also. 

g. X-ray is of the greatest diagnostic 
aid, as stones contain a large amount of 
calcium carbonate. However, preoperative 
positive x-ray diagnosis was made only 
three times, including my second case. 

10. A flat plate should be made in 
indefinite abdominal conditions before giv- 
ing bismuth in a gastrointestinal series, and 
so-called calcified gland casting shadows 
in the region of the pancreas should be 
looked upon as possible pancreatic calcult. 

11. Operative results have been very 
gratifying; mortality about 7 per cent. 
Morbidity is not usually prolonged. 

12. Palpation of the pancreas should 
always be done in all abdominal explora- 
tions. A peculiar crepitus exists when there 
are multiple stones. 

13. A case is here reported in which 
stones were removed from the head of the 
pancreas and ten years later stones were 
removed from the tail. Stones were pal- 
pated in the head at the time of the 


my own 
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second operation. These may have been 1!- Kiynicut. Am. J. Med. Sc., n.s. 124: 948, 1902. 
; 12. LacoutrE and CHARBONNELL. Rev. de chir., 1: 


overlooked at the first operation; otherwise a cota. 


there had been recurrence. 13. Lazarus. Beitrage zur Pathologie and Therapie des ; 
Pankreas mit besonderer Beruecksichtgung den 
Cysten und Stein. Berlin, 1904. 
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CIRCULAR INVERTING SUTURE-LIGATURE 
FOR USE IN APPENDECTOMY 


SATER NIXON, M.D. 


‘fember Surgical Staff, Methodist Episcopal Hospital, and Associate Surgical Staff, Indianapolis City Hospital 


INDIANAPOLIS, IND. 


HE following modification of the 
purse-string suture appears to com- 
bine simplicity in execution, effective 
ulfillment of technical requirements for 
inverting the stump of the appendix, and 
the production of definite hemostasis. 
The meso-appendix is divided and ligated 
in segments, beginning at its distal tip and 
extending to a point contiguous to the 


surface of the cecum 1.5 cm. from the 
origin of the vermiform process. The 


suture is then laid in the cecum, beginning 
approximately 1.5 cm. from the base of the 
appendix, 3 mm. posterior to the cut edges 
of the mesenteriolum. It passes obliquely 
through these peritoneal lamellae beneath 
the contained recurrent branch of the 
appendicular artery and emerges at a point 
just anterior to the root of the meso- 
appendix and approximately 1 cm. from 
the origin of the cecal diverticulum. The 
suture is continued thence in a circular 
fashion around the base of the appendix to 
the fringed edges of the mesentery through 
which it again passes beneath the arterial 
twig. It is ended directly opposite the point 
of beginning, 3 mm. anterior to the root of 
the meso-appendix (see Fig. 1). The suture 
dips into the outermost fibers of the 
submucosa of the cecum, in theory at 
least, and catches each longitudinal band 
which it intersects. The ends are left long, 
and if desired a loop may be pulled up 
immediately opposite the mesentery, to be 
used for counter-traction during the proce- 
dure of inversion. When invagination is 
complete, the suture is secured and the 
needle arm passed through the tip of the 
pre-formed mesenteric flap which will be 
drawn to the knot in the mesenteric root 
when the suture is again tied loosely. In 
this manner, the most excellent procedure 
of covering the exposed pedicle ends of the 
meso-appendix is accomplished without 
producing tension sufficient to cause angu- 
lation of the terminal ileum because of the 
decreased distance betweei: the knot of this 
circular suture and the left leaf of the 


common mesentery from which the meso- 
appendix originates. 
The advantages of this slight refinement 


Fic. 1. 


Circular inverting suture-ligature. 


in technique are: (1) Crossing of the suture 
in the mesenteric root not only increases 
the mechanical enfolding efficiency of the 
circular suture but provides another point 
of security comparable to that produced 
by catching the longitudinal bands. (2) 
Slipping of the suture is not prevented as it 
is when the “back stitch” is used for 
hemostasis in combination with the typical 
purse-string suture. (3) The denuded area 
at the root of the mesentery is progressive- 
ly and successfully peritonized when in- 
vagination of the appendicular stump Is 
completed and the suture secured. (4) 
Terminating and tying the suture in the 
mesenteric root provides an anatomically 
logical point for fixation of the distal tip 
of the meso-appendix. This should result 
in minimal interference with ultimate 
restoration of physiologic function of the 
ileocecal segment. (5) A complete strangu- 
lating loop is formed about the arterial 
twig when the ends of the continuous 
suture are tied, thus transforming a “purse- 
string” into a circular inverting suture- 
ligature. 
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SUPRARENAL HEMORRHAGES (TRAUMATIC) 
IN THE NEWBORN 


SAMUEL A. LEVINSON, M.D. 


Coroner’s Office, Cook County, Illinois; Department of Pathology, University of Illinois College of Medicine 


CHICAGO 


J HE adrenal gland is probably the 
most vascular organ during the neo- 
natal period and is extremely friable. 

Because of its anatomic location, the 
adrenal glands lend themselves readily to 
traumatic changes. It has been shown that 
immediately after birth an involution 
process takes place in which the reticular 
and trabecular layers are destroyed and 
then replaced by a highly vascularized 
fibrillar connective tissue. It is obvious that 
such a degree of hyperemia and conges- 
tion is conducive to minute _ bleeding 
which, under certain conditions, may 
become extensive. Goldzieher and Gordon! 
have shown that in the pathogenesis of 
adrenal hemorrhage three classes are to be 
considered : 

(1) Those related to labor: trauma dur- 
ing birth, asphyxia neonatorum, trauma 
due to artificial resuscitation, eclampsia in 
mother. 

(2) Local conditions: physiological in- 
volution of adrenal cortex, stasis due to 
compression of vena cava between liver 
and vertebral column, thrombosis of supra- 
renal vein. 

(3) General conditions: hemorrhagic di- 
athesis, acute infections, syphilis. 

In this present report we wish to discuss 
only the first of the causes of adrenal 
hemorrhage, namely, those due to trauma 
in newborn infants. 

In our series of cases, 6 of the infants 
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were delivered following breech presenta- 
tion. The histories were quite typical 
insofar as there was cyanosis, dyspnea, and 
the infants were pallid. The labor varied 
from four and one-half hours to fourteen 
hours, and the mothers were multipara. 
There was no previous history of an acute 
infection or eclampsia. The infants lived 
from twenty-four to twenty-seven hours 
after delivery. The diagnosis in most of 
these cases was undetermined, but in one 
case massive atelectasis or bronchopneu- 
monia was suggested. 

The autopsy findings were essentially 
negative in all the organs except for 
massive hemorrhage in both adrenal glands. 
In one of the infants we found hemorrhage 
in the lung parenchyma. The hemorrhage 
may remain within the capsule of the 
suprarenal gland or it may extend beyond 
its boundaries. The gland may become 
enlarged and solid, or it may undergo 
hemorrhagic cystic changes. At times the 
capsule ruptures, and the hemorrhage may 
infiltrate the retroperitoneal tissue. In our 
present series we have not observed any 
bleeding into the peritoneal cavity. 

In 2 other infants, delivered by cesarian 
section, attempts at resuscitation were 
made by suspending the infant by its legs, 
and slapping the lumbar region, using the 
palm of the hand. Both these infants 
presented the findings already mentioned 
and lived twenty and twenty-eight hours, 
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respectively. The essential pathology in 
these two instances was similar to that 
already described. 

The literature on hemorrhage of the 
suprarenals in the newborn infant is quite 
extensive and the reader is referred to the 
very valuable contributions and the exten- 
sive literature reported by Goldzieher and 
his associates. It is apparent from the 
reports in the literature that adrenal 
hemorrhages are much more common 
shortly after birth than at any other stage 
of life. This condition is rare in the adult 
and only slightly more frequent in child- 
hood. Among others, Magnus? reported 

8 adrenal hemorrhages in 124 autopsies. 
and report that suprarenal 
hemorrhage was found 43 times in 3637 
consecutive postmortems, an incidence of 
1.19 per cent; 15 occurred in newborn 
infants, and 28 in older infants and 
children. In a personal communication 
from R. H. Jaffe at the Cook County 
Hospital he informs me that in 1931 out of 
a total of 1114 autopsies there were 5 
adrenal hemorrhages, distributed as fol- 
lows: 3 in adults, one in a colored female 
aged one and one-half years, and one in a 
white male aged nine and one-half months; 
in 1932 there were 1207 autopsies with 
4 adrenal hemorrhages distributed as 
follows: one in an adult, one in a white 
female six years of age, one in a white male 
one day old, and one in a stillborn child; 
in 1933 there were 1192 autopsies with 
4 adrenal hemorrhages, distributed as 
follows: one in a colored male twenty-three 
hours old, one in a white male thirty-nine 
hours old; in 1934 there were 1300 autopsies 
with 2 adrenal hemorrhages, one in an 
adult and one in a white female twenty- 
four hours old. 

From the standpoint of pathogenesis, 
hemorrhages of the suprarenals in older 
children and in adults may result from 
bacterial infections or toxins, or thrombo- 
sis. In the newborn, however, these condi- 
tions are uncommon and autopsy findings 
may not substantiate these causative 
factors. It seems logical, therefore, to 
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assume that these hemorrhages result from 
trauma, particularly when one associates 
the mechanism of delivery of the newborn, 


Fic. 1. Adrenal glands, kidneys, ureters and urinary 
bladder from infant following breech presentation 
who lived twenty-four hours. Right adrenal gland 
and kidney are cut in two; left intact. There is ex- 
tensive hemorrhage in adrenal glands. 


and the added history of trauma. As 
Goldzieher and Greenwald‘ have explained: 


The major part of the cortex, that is, the 
reticularis and the trabecularis, is subject to 
rapid involution, which leaves only the exterior 
layers of the cortex intact. After the disap- 
pearance of the glandular cells of the cortex, 
the wide and thin-walled capillaries remain 
unsupported, showing in almost every newborn 
infant a remarkable degree of congestion. Any 
trauma, either that of birth proper or any 
postnatal injury, may cause rupture of these 
congested vessels. Sudden changes in blood 
pressure, such as are produced in the newborn 
infant by crying, vomiting, coughing, etc., may 
have similar results. 

These newborn infants die without any 
known cause of death, and the attend- 
ing physician reports these cases to the 
Coroner’s Office. It is for this reason that 
these conditions are brought to our atten- 
tion, because the physician refers to the 
type of death as “unexplained death.” 
These cases in reality are not Coroner’s 
cases, but the history which accompanies 
the report to the Coroner’s office implies an 
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element of suspicion. The majority of the 
adrenal hemorrhages are found in the 
routine autopsies of newborn infants. What 
we attempt to emphasize, particularly in 
this report, is the association of trauma to 
hemorrhages in the suprarenal in the 
newborn. 

Rabinowitz® reported 2 cases of adrenal 
hemorrhage in infancy associated with 
purpura and believes that the hemorrhage 
may be due to a toxic action on capillaries 
in the skin and in the adrenal glands. In one 
of his reported cases there was an associated 
enlarged thymus and glands, and he is of 
the opinion that this may be associated 
with an insufliciency of the chromaffin 
system in the adrenals. The Watherhause- 
Friederichsen® syndrome concerns _ itself 
with massive hemorrhage in the adrenals 
associated with diffuse purpura of the skin. 
There have been many such cases reported 
in the literature and it occurs essentially 
in children between two months and two 
years of age who have been apparently 
healthy. As a rule the onset is precipitated 
with a sudden outcry, restlessness, vomit- 
ing at times, with liquid stools and may be 
mixed with pus or blood. This may be 
accompanied with abdominal cramps and 
convulsions and sudden eruption of pur- 
puric spots on the skin. The child becomes 
more comatose, apathetic and has con- 
vulsions, with a rising temperature which 
leads to exitus. The pathogenesis of this 
condition may be accompanied by a 
severe septic infection in spite of the fact 
that the blood cultures were not positive 
in all cases in vivo or after death. This 
sepsis results in a poisoning with an 
associated anaphylactoid reaction of the 
liver and spleen, similar apparently to the 
reported cases of proliferative hepatitis in 
scarlet fever reported by Schottmiiller and 
Fahr. This so-called anaphylactoid toxin 
acts as a poison on the adrenal glands 
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resulting in damage to the capillaries with 
dilatation and rupture into the adrenal 
glands. * 

Kugelmass and Berggren’ have recently 
pointed out that the clinical picture of the 
infant after birth is that it simulates a 
traumatic shock: distended state of con- 
sciousness, subnormal temperature and 
supersensitivity to environmental changes. 
Blood studies in the newborn show dimin- 
ished rate of blood flow, low blood sugar, 
increased plasma viscosity and a com- 
pensated acidosis confirming the blood 
picture of shock. These findings indicate 
the newborn infant’s bodily response to 
birth trauma and to environmental adjust- 
ment simultaneously. 


SUMMARY 


A small series of cases (8 in number) of 
adrenal hemorrhage in the newborn is 
reported. These we believe to be due to 
trauma, and these are to be separated from 
physiological hemorrhages in the adrenal 
and those due to infection, purpura, or 
other non-traumatic factors. 
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* It is probable that what is described as “damage to 
the capillaries” is in reality a vascular spasm. 


CLINICO-PATHOLOGICAL STUDY OF 47 FATAL CASES OF 
CRANIO-CEREBRAL INJURY* 
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Senior Visiting Surgeon, 
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Director, Dept. of Pathology, 
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SHREVEPORT, LA. 


HIS report is based upon a study of 
47 fatal cases of craniocerebral injury 
treated at the Shreveport Charity 
Hospital between the period from Jan- 
uary I, 1931 to September, 1934. This 
includes all fatal head injuries admitted 
during this period in which the clinical or 
pathological examination produced irrefut- 
able evidence as to the nature of the case. 

During this same period there were 
admitted 192 cases of acute craniocerebral 
injuries in which the 47 fatal cases were 
included, representing a general mortality 
of 24.4 per cent. These 192 cases do not 
include cases of concussion or cases of 
questionable diagnosis, so actually the 
mortality is probably a little lower than 
this. Of these 47 fatal cases 82.9 per cent 
occurred in males but were about equally 
divided as to race (51 per cent colored, 
49 per cent white). This is about the ratio 
of white to colored hospital population in 
general. Of the 32 in which the definite age 
was stated, it was found to vary from two 
years to eighty years, with an average of 
thirty-five years. The time of hospitaliza- 
tion (from admission to death, which in 
most cases was about the same as the 
post-traumatic period since almost every 
case was admitted a short time after the 
accident) varied from forty-five minutes to 
four weeks, with an average of a little more 
than three days. 

These findings are quite in accord with 
generally recorded facts and lead us no- 
where except to re-aflirm that most fatal 
cases of craniocerebral trauma occur in 
young males and that death occurs, in the 


average case, in the early post-traumatic 
period. 

When we turn to a consideration of the 
causes of death, we find that in only 57.4 
per cent (27 cases), or slightly more than 
one-half, could death be attributed directly 
to immediate damage to intracranial struc- 
tures or associated edema. In 17 per cent 
(8 cases) death was the result of primary 
shock and in 25.5 per cent (12 cases) due 
to some complication. The average survival 
period of cases dying from shock was 5.8 
hours; the average survival period of cases 
dying from brain injury itself was 6.9 days 
and the average survival period of cases 
dying from some complication was 12.2 
days. 

Of the complications 83.3 per cent (or 
10 of the 12) were cases of meningitis. One 
case was a fulminating suppurative infec- 
tion of the submaxillary gland. Another 
was one of purulent frontal sinusitis. Of the 
instances in which the organism was 
identified, in 3 it was found to be pneumo- 
coccus, and in one a hemolytic staphylo- 
coccus aureus. In further analyzing deaths 
from meningitis it was found that one 
developed within sixty hours after a minor 
bullet wound over the tip of the mastoid, 
one developed two days after a decompres- 
sive operation, that 5 developed within 
seven days of the injury, 2 within two 
weeks, while in one instance, following a 
quiescent period of four weeks, a fulminat- 
ing meningitis flared up. In 2 of the cases 
with a rather long intervening period (from 
accident to meningitis) there was cerebro- 
spinal rhinorrhea preceding the infection. 


* From the Departments of Surgery and Pathology, Charity Hospital. 
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It appears, then, that death the result of 
shock or actual intracranial damage occurs 
in about 75 per cent of cases, and in these 
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Fic. 1. Mortality rate on various post-traumatic days. 
cases death is more liable to occur within 
the first three days; if a patient survives 
this immediate period, the greatest danger 
is then that of meningitis. 

The operative incidence in these 47 cases 
was 8.5 per cent (4 cases). The indications 
were in 2 instances failure to respond to 
conservative therapy, in one the eleva- 
tion of a depressed fracture and in one 
débridement. 

In 19.1 per cent (9 cases) it was definitely 
recorded that the spinal pressure was not 
elevated at any time, although clinical or 
autopsy evidence was sufficient to prove the 
existence of acute intracranial pathology. 
No doubt the incidence of wunincreased 
spinal pressure In acute craniocerebral 
injuries was higher than this, for in many 
cases no pressure was recorded. 

In 8.7 per cent of these cases which were 
fatal, autopsy failed to reveal any fracture 
of the skull. In 2 cases, x-rays were nega- 
tive for fractures later revealed at autopsy; 
both were instances of basal fractures. Of 
the 35 in which the type of accident was 
stated, 12 resulted from a blow on the head, 
3 from a fall, 16 from automobile accident, 
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and 4 from gunshot wound. 
When we turn to a consideration of 
whether any of these deaths were prevent- 
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Fic. 2. Average survival time of cases grouped according 
to cause of death. 

able we are, of course, on very questionable 
ground. In 2 cases, however, the patient, 
from recorded evidence, was in shock at 
the time spinal tap was performed, while 
in one instance x-rays were taken with the 
patient in a state of shock. In all 3 in- 
stances, death occurred within a short time 
after the procedure. In 2 cases, autopsy 
revealed a previously unsuspected middle 
meningeal hemorrhage. In one instance in 
which death was the result of meningitis, 
no attempt had been made to debride, or 
otherwise cleanse, a compound vault frac- 
ture in the parietal region. 


STUDY OF AUTOPSY MATERIAL 


In 20 of the 47 fatal cases (42 per cent) 
autopsy material was available for study 
and correlation with the clinical findings. 
The gross lesions of the skull and brain and 
the microscopic findings, so far as material 
is available, are considered. 

There were fractures of the skull in 
18 cases. Eight of these were of the de- 
pressed, comminuted variety which in- 
volved the vault with extension of 
linear fracture into the petrous portion of 
the temporal bone involving the mastoid 
cells. Nine were linear fractures of the 
vault of the skull and extended into the 
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nastoid cells in 5 instances. In 2 cases 
here were associated fractures at the 
ase Opening the ethmoid and sphenoid 
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difficulty. 
Epidural hemorrhage was massive in 2 
instances with the underlying brain molded 


Fic. 3A. and 3B. a. Low power magnification (10 X 10), showing widened pericapillary spaces in acute trau- 
matic edema of brain. Compare with 38 which illustrates normal perivascular space in normal brain. 


sinuses into the cranial cavity. A com- 
minuted fracture of the orbital shelf of the 
frontal was responsible for laceration of 
the under surface of the frontal lobe in one 
instance. A bullet wound sustained four 
weeks previously lifted the roof from the 
sphenoid sinus with injury also to the 
ethmoid cells in one case. In this latter the 
soft tissue wound had completely healed 
ind after a latent period of four weeks he 
developed a pneumococcic meningitis. The 
ecorded data indicate that 4 fractures 
vere due to gunshot wounds,-5 to blows 
n the head and the others were sustained 
1 automobile accidents. In 2 cases the 
ymbined linear and comminuted fractures 
ere of such extent and distribution as to 
most encircle the calvarium. In one of 
1ese the extremities of the fracture came 
ithin 114 inches of each other and by 
wing through this unfractured portion 
1e calvarium was lifted away without 


to accommodate the clot. In both instances 
this was due to laceration of the meningeal 
arteries. Epidural hemorrhage of slight 
degree was found in several cases in the 
vicinity of the depressed comminuted 
fractures with associated lacerations of the 
dura and the underlying brain. Subdural 
hemorrhage was present in g cases but 
slight and localized except in 3. In the 
latter it was extensive, consisting of both 
fluid and clotted blood involving in 2 
instances the surfaces of both hemispheres. 
This was mainly secondary to lacerations 
of the brain. Subarachnoid hemorrhage was 
found in slight degree in most of the cases 
of lacerations or contusions of the brain. 
In an old woman with fracture of both legs, 
skin abrasion of the face and scalp but 
without fracture of the skull there was 
slight subarachnoid hemorrhage which 
undoubtedly was a residuum of contusion 
of the brain that she had sustained at the 
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time of her injury. She survived the brain 


injury but several days later died of acute 
suppurative parotitis. 


Fic. 4. High power magnification (10 X 43), showing 


widening of pericapillary spaces and rupture of 


delicate suspensory fibers, the result of acute trau- 
matic edema of brain. 

Gross brain injury, in the form of lacera- 
tions, contusions and hemorrhagic soften- 
ings, was noted in 17 cases. Lacerations of 
varying degrees were caused either by 
gunshot wounds or fragments of bone 
driven into the brain substance in 10 
instances. These presented as irregular, 
soft, hemorrhagic defects or lacerations 
with more or less hemorrhage and edema. 
In some instances loose tags of red, soft 
brain tissue herniated through the lacerated 
dura. Contrecoup injury, that is foci of 
hemorrhagic softening at points opposite 
that sustaining scalp or skull injury, was 
found in 6 instances. These were usually 
multiple. Three of the cases showing 
lacerations due to depressed bone frag- 
ments also showed contrecoup injury. It is 
desirable to note in this connection that 
injury of the brain due to contrecoup 
mechanism is sustained only when the 
body is in motion. Our cases fulfill this 
criterion. One patient was knocked from a 
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moving freight car, another fell from a 
moving truck while the others were injured 
in automobile wrecks. In the microscopic 


Fic. 5. Low power magnification (10 X 10), illustrating 
pericapillary and interstitial hemorrhage in acute 
brain injury. 


study of these lesions one gains the impres- 
sion that vascular injury is of primary 
importance in their production. Stated in 
another way, the primary injurv of the 
brain tissue proper is probably minimal but 
hemorrhage from injured vessels continues 
with production of large areas of red 
softening. 

One case with an extensive subcortical 
area of softening underlying a tremendous 
epidural clot resulting from a lacerated 
meningeal artery requires interpretation. 
The brain had been deeply molded by the 
clot and the convolutions generally were 
flattened. The dura was not lacerated, thus 
excluding injury from fragments of bone. 
In all probability the softening was due to 
ischemia produced by the pressure of the 
overlying clot. The distribution and local- 
ization suggest this rather than infarction 
secondary to emboli which might have had 
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their source in the skull injury. 

The subarachnoid fluid was increased in 
3 instances and the convolutions flattened 
in g cases. Neither of these observations, 
however, is to be given much weight as 
indication of the incidence of edema be- 
cause of associated findings such as hemor- 
rhage, lacerations and meningitis. One 
patient without fracture but with slight 
subarachnoid hemorrhage and marked 
flattening of the convolutions undoubtedly 
died of medullary compression associated 
with concussion of the brain. The section 
showed marked widening of the pericapil- 
lary spaces with rupture of the delicate 
strands that bridge across the spaces. 
Pericapillary and subarachnoid hemor- 
rhages indicate contusion. 

One of the 5 cases of death from menin- 
gitis is of particular interest because of a 
latent period of four weeks before develop- 
ment. A bullet surrounded by a fibrous 
capsule and superficially embedded in the 
pole of the right occipital lobe had entered 
the cranial cavity through the anterior 
cerebral fossa with fracture of the ethmoid 
and sphenoid bones. The roof of the 
sphenoid sinus was almost entirely gone. 
Blood clots for a time may have formed an 
adequate barrier between the sinuses and 
the meninges. A subsequent infection 
favored by poor drainage occasioned by the 
partly absorbed blood clots spread directly 
to the meninges, producing a diffuse, fatal 
meningitis. In only one instance was there 
a traumatic abscess which was associated 
with meningitis. This was secondary to 
a gunshot wound and involved the right 
temporal and parietal lobes. 


SUMMARY 


1. The findings in a clinico-pathological 
study of 47 fatal cases of craniocerebral 
injury are presented. 

2. In accordance with well-recognized 
facts, the majority of fatal cases were 
found to occur in young males, death 
occurring in more than 50 per cent of 
instances within twenty-four hours. 

3. Seventeen per cent of deaths were 
found to result from primary shock, with 
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an average survival time of 5.8 hours; 57.4 
per cent of the deaths were attributable to 
intracranial damage, with an average 
survival time of 6.9 days; 25.5 per cent of 
deaths occurred due to some complication, 
with an average survival time of 12.2 days. 

4. Of the complications, 83.3 per cent 
were cases of meningitis. One case was a 
fulminating suppurating infection of the 
submaxillary gland. Another was one of 
purulent frontal sinusitis. 

5. The operative incidence in these 47 
cases was 8.5 per cent (4 cases). The 
indications were in 2 instances failure to 
respond to conservative therapy, in one the 
elevation of a depressed fracture and in 
one debridement. 

6. In 19.1 per cent it was definitely re- 
corded that spinal pressure was not elevated 
at any time, though there was definitely 
present acute intracranial pathology. 

7. In 8.7 per cent of these fatal cases 
autopsy failed to reveal any skull fracture. 

8. In every instance of contrecoup injury 
demonstrated at autopsy, the history 
indicated that the injury occurred with the 
patient In motion. 

g. Microscopic evidence of edema was 
found to be widened pericapillary spaces 
with rupture of delicate suspensory fibers. 


CONCLUSIONS 


1. Death in acute craniocerebral injuries 
is the result of shock or acute intracranial 
damage in about 75 per cent of cases, and 
in these death is more liable to occur within 
the first three days; if a patient survives 
this immediate period, the greatest danger 
is then that of meningitis. 

2. Fatal cases of craniocerebral injury 
almost invariably have clearly demon- 
strable brain damage present. In certain 
instances this is associated with definitely 
increased intracranial tension, but In a not 
inconsiderable number, there is perfectly 
normal tension, even though death ensues. 

3. Osmotherapeutic procedures can only 
be expected to be beneficial in cases with 
altered intracranial tension; therapy has 
little influence on those cases in which 
actual brain damage is primarily responsi- 
ble for the clinical picture. 


ASE REPORT 


DIVERTICULUM OF THE URINARY BLADDER IN WOMEN 


A. KuTZMANN, M.D., F.A.C.S. 


Senior Urologist, Los Angeles County General Hospital; Associate Senior Urologist, Cedars of Lebanon Hospital 


LOS ANGELES, CALIF. 


IVERTICULUM of the urinary 
bladder has long been known as a 
postmortem entity; its clinical rec- 

ognition harks back only to the beginning 
of the present century. In a former com- 
munication the writer has shown that the 
ready facility of its clinical recognition 
with the cystoscope and urographic pro- 
cedures has made diverticulum of the 
urinary bladder a rather common finding 
in the male. This, however, is not true in 
the female where its occurrence has been 
noted infrequently. Urologic diagnosis in 
the female urinary tract has kept abreast 
with present-day urology and therefore has 
made the recognition of diverticula possible 
with equal facility, so that the infrequent 
finding of diverticula in the female urinary 
bladder may be considered as real and not 
relative. 

Clinical diagnosis with the cystoscope 
and urographic procedures is equally easy 
in the female and male. Failure to recognize 
and carefully observe the female bladder 
and urethra has often resulted in overlook- 
ing the obstructive uropathy present. This 
may be due to the simplicity of the lower 
female urinary tract, and the obstructive 
pathology usually being rarer and milder 
than in the male. Just as the genital tract 
(prostate) may play an important part in 
the formation of an urinary obstruction in 
the male, so may the female genital tract 
with a cystocele or procidentia be instru- 
mental, only to a lesser degree. Occasionally 
no demonstrable etiologic factor can be 
observed and the condition must therefore 
be considered congenital. Therein does the 
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male differ from the female case where a 
demonstrable etiologic obstruction can be 
shown in nearly every instance, as noted 
by the writer in a previous communication. 
Furthermore, observers too often will cease 
after investigating the bladder and urethra 
and forget entirely about the upper urinary 
tract. The author found all personal cases 
to have associated upper urinary tract 
pathology. Six personal cases of diverticu- 
lum in the female urinary bladder have 
been observed and are herein reported with 
complete observations and impressions. 
Hospital statistics definitely show the 
infrequency of diverticulum in the female 
urinary bladder (Table 1). During the last 
seven years there have been 9314 urologic 
admissions to the Los Angeles County 
General Hospital of which 124 were cases 
of diverticulum of the urinary bladder. 
Six of these were found in the female, 
making an incidence of 1:1552 amongst 
general urologic cases and 5 per cent of the 
diverticulum cases. During the same time 
the incidence in males was 1:83 or 18.6 
times more frequent. In three and one-half 
years at the Cedars of Lebanon Hospital, 
1127 urologic cases were admitted, of 
which 17 had diverticula with 2 in women, 
making the incidence of female cases 
1:564 amongst urologic admissions and 
13 per cent of the diverticula cases. The 
latter figures may be considered the upper 
extreme of average occurrence. During 
the same period, 15 male cases were seen, 
an incidence of 1:75 or 7.5 times as frequent 
as in women. An analysis of statistics 
collected from the literature (1901-1933), 
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TABLE 1 
DIVERTICULUM OF FEMALE URINARY BLADDER 


ANALYSIS OF INCIDENCE 


IN HOSPITAL ADMISSIONS 


General 
Total Urological Cases of | Female Incidence Per cent Female of 
Admissions Diverticula | Cases : — AIl Diverticula Cases 
Female| Male 
Los Angeles County 
General Hospital 
1927-1933 9314 124 6 121552 | 1:83 5 
Cedars of Lebanon Hospital 
1930-1933 1127 17 2 1:564 | 1:75 13 


TABLE II 
DIVERTICULUM OF FEMALE URINARY BLADDER 
ANALYSIS OF INCIDENCE IN COLLECTED STATISTICS 


Total 
Fe- | Per- 
Cases of 
Author Year cent- 
Diver- 


Cases age 
ticulum 


Durrieux............. 1901 118 9 7.6 
Van Dam 1913 17 I 5.8 
Hinman.. 1919 205 12 5.8 
(1899- 

Gayet and Gauthier... 1922 122 3 2.4 
l_egueu and Papin..... 1922 50 3 6.0 
Crenshaw and Cromp- 

27 I 3.4 
Judd and Scholl....... 1923 133 2 1.5 

(Review of 
literature) 

1929 31 I 2.2 
Schacht and Crenshaw | 1930 561 18 3.2 
1931 151 2 
Kutzmann........... 1933 100 3 3.0 


representing all significant series to date, 
shows the individual average incidence 
amongst diverticulum cases to range from 
1.3 to 12.1 per cent; the greatest number, 
1owever, vary between 3 and 5 per cent, 
making a grand average of 3.4 per cent 
Table 11). Our own hospital statistics are 
herefore well within the normal. These 
gures definitely prove that diverticulum 
{ the urinary bladder is not a prevalent 
‘isease In women. 

The etiology and pathogenesis of diver- 
iculum of the bladder has led to some 


diverse and interesting anatomico-physio- 
logical problems. Many theories have been 
put forth from time to time but in the 
final analysis can be divided into four 
principal groups: (1) diverticula caused by 
congenital and acquired factors; (2) diver- 
ticula congenital in origin; (3) diverticula 
of the acquired type, and (4) diverticula 
that are either purely congenital or purely 
acquired. 

Some observers maintain that diverticula 
are congenital and base such an opinion on 
the fact that they occur in infants and 
voung children. This may be further 
augmented by the fact that congenital 
cases probably occur in adults, especially 
in women, as in the present series, where 
2 out of 6 cases failed to reveal any appar- 
ent obstruction. In Case 1 there was a 
diverticulum opening just above each 
ureteral orifice, suggesting faulty embryo- 
logical development in the form of remain- 
ing ureteral buds (Caulk) (Fig. 1). Few 
observers have contended that all diver- 
ticula are acquired, since they are rarely 
found when urinary obstruction is absent. 
Most of the present-day observers take 
a more logical intermediate viewpoint; 
namely, that diverticula may be the result 
of both congenital and acquired factors. 
To these have been added additional 
hypotheses of intracystic pressure (Rose) 
and that of traction by fibrous tissue, a 
developmental attachment of the allantoic 
sheath to the obturator foramen, acting 
as an additional predisposing influence in 
the formation of many bladder diverticula 
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(Close). Apropos to the intracystic pressure 
theory, superimposed upon already existent 
anatomical factors, Rose states that he has 


Fic. 1. Findings in Case 1, showing possible significance 
and relationship of ureteral buds to diverticulum 
formation. 


frequently found loose fibrous tissue path- 
ways extending entirely through the blad- 
der wall, which he considered as necessary 
congenital etiological factors in the forma- 
tion of diverticula; that the point of 
greatest strain Is near the borders of the 
trigone, a common site for diverticula. 
The muscle bundles are larger and less 
numerous in this region, and as they are 
attached they lessen the elasticity of that 
part of the bladder wall. There are also 
more fibrous tissue pathways in this area so 
that the combination of these two factors, 
i.e., lessened elasticity and more potential 
openings, favors diverticulum formation. 
Upon this basis, the infrequency of diver- 
ticula of the female bladder may be 
explained by the absence of prostatic and 
seminal vesicle fixation with less loss of 
elasticity and hence less chance for diver- 
ticulum formation. On the other hand, 
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because of the absence of a prostate and 
seminal vesicles, the bladder has_ less 
support under the trigone and so offers a 
site for cystocele formation, considered by 
many a definite factor of mild obstruction 
in some women. This condition was not 
present, except to a mild degree in one 
case, in any of our personal cases. Herbst, 
a supporter of Rose’s theory, has stated 
that only a few diverticula are congenital 
and some muscle fibers will be found in 
most diverticulum walls; that the forma- 
tion of the orifice is dependent upon the 
changes in the bladder wall musculature 
under varying forms of prostatic obstruc- 
tion; that surgically there are (1) the wide 
neck non-retention type and (2) the small 
neck retention type; that a rapidly forming 
obstruction such as a prostate will result 
in a thin-walled bladder and give rise to 
the wide neck non-retention type; that a 
slow developing obstruction such as a 
contracture, median bar and some slower 
forms of prostatic hypertrophy are of 
importance, since by their slow develop- 
ment they permit compensation on the 
part of the bladder wall resulting in a 
small thick-walled bladder, giving increased 
intracystic pressure and resulting in a 
small neck retention type of diverticulum. 
The presence of infection enhances the 
process by increasing the irritability and 
contractility of the bladder musculature. 
This theory has been borne out by statis- 
tics which show that in the male, diverticula 
are more prevalent with contractures and 
median bars of the bladder neck (Table 
111); that the infrequency of the occurrence 
of this type of pathology in the female 
plus the absence of fixation of the bladder 
floor can therefore be considered as prob- 
able potent factors in explaining the rarity 
of bladder diverticula in the female. Two 
of the cases in the reported series showed 
no bladder neck nor urethral pathology. 
Therefore, it may be said that diverticulum 
formation in the female is rare since there 
occur less acquired obstructive factors of 
sufficient severity; on the other hand, the 
male bladder and its adjacent tissues are 
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ibjected more often to such acquired 
ithology as to cause increased intra- 
ystic pressure and biadder musculature 


Fic. 


‘Urinary Bladder 


American Journal of Surgery 105 
Detailed analysis of the direct etiological 
factors in the 6 personal cases showed 
3 cases with urethral stricture, 2 cases 


2. Contrast cystogram showing urographic medium retained in a pericystic abscess and not in a diverticulum, 


connecting directly with bladder. 


activity superimposed upon congenital 
predispositions. 


TABLE III 
INCIDENCE OF ETIOLOGIC FACTORS IN DIVERTICULUM Of 
THE MALE URINARY BLADDER AT THE LOS ANGELES 
GENERAL HOSPITAL 1927-1931. (NOTE IN- 
CREASED PERCENTAGE AMONGST BLADDER 
NECK CONTRACTURES, MEDIAN BARS 
AND URETHRAL STRICTURES) 


Cases of Per- 


Number; 
Diverticula centage 


Total Urologic 


Admissions 
5984 72 
Prostatism: 
Benign hypertrophy 407 43 Q.2 
Contractures and 
median bars..... 83 14 16.8 
Carcinoma......... 254 3 a 
Urethral stricture 
necessitating opera- 
tion)... 21 3 14.2 


The acquired obstructive etiological fac- 
ors are many, the chief ones as found in 
he present series being contracture of the 
vesical neck, stricture of the urethra, 
aruncle, hypertrophy of the trigone and 
olyps at the bladder neck. One or more 
{ these were present in 4 cases while 2 
ases failed to reveal any. 
he literature adds cystocele, procidentia, 
rolapse of the urethra, cysts at the bladder 
eck, and chronic granular urethritis. 


A review of 


with contractures of the vesical neck, one 
with hypertrophied trigone, one with a 


TABLE Iv 
ETIOLOGIC FACTORS AS FOUND IN PERSONAL CASES AND 
REPORTED CASES IN THE LITERATURE 
Personal Cases 


Cases 

Urethral stricture... 3 
Polyps at bladder neck 3 
Contracture of bladder neck 2 
Hypertrophy of trigone 1 
Question of caruncle I 

> 


None apparent....... 
Other Known Factors (from the Literature) 
Cystocele 
Procidentia 
Prolapse of urethra 
Cyst of bladder neck 
Chronic granular urethritis 
caruncle, another witha history of caruncle, 
and 2 cases with no apparent cause 
(Table 1v). The latter is practically un- 
known in the male, where it is nearly 
always possible to demonstrate an obstruc- 
tion. Furthermore, consideration of the 
enumerated etiological factors, with the 
exception of urethral stricture, shows all 
to be of a mild nature and not to approxi- 
mate the severity of such factors as 
prostatic hypertrophy, impassable urethra! 
strictures, marked bladder neck contrac- 
tures, etc., as found in the male. 
Clinically, diverticula of the female 
bladder do not produce a pathognomonic 
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Fic. 3A. Fic. 3B. 
Fic. 3. A. Cystogram illustrating opening in fundus of bladder caused by perforating intestinal carcinoma. Such a 
picture’ may be confused with a diverticulum. B. Roentgenographic visualization of intestinal tract of same 
case. Obliterated portion (A) is site of growth while (F) is course of fistula connecting with bladder. 


Fic. 4A. 


Fic. 4B. 
Fic. 4. Case 1. A. Cystogram showing bilateral diverticula in ureteral regions (Fig. 1). B. Ureteropyelogram 
demonstrating a small right pyonephrosis and multiple strictures and kinks of right ureter. 
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syndrome. The lack of characteristic symp- 
toms makes imperative their recognition 
by diagnostic procedures with the cysto- 
scope and roentgen ray. The symptomatol- 
ogy In most cases is that of urinary infec- 
tion plus obstruction. The latter, however, 
is not always present. Frequency in 6 cases, 
nocturia in 6 cases, dysuria in 5, burning 
in 3, hematuria in 2, difficulty in 2, and 
back pain in 2 cases illustrate well the 
average clinical picture. It is interesting 
that only the 2 cases with urethral stricture 
(Cases v and vi) complained of urinary 
difficulty, a fact decidedly the reverse 
in the male where it usually proves to be a 
leading symptom (Table v). The only 
TABLE v 


COMPARATIVE SYMPTOMATOLOGY IN FEMALE AND MALI 
CASES OF DIVERTICULUM OF THE BLADDER 


Female 
Cases 
3 
Hematuria............. 2 
Male (1:00 Cases) 
(Kutzmann) 
Cases 
53 
27 
5 


clinical fact that can be culled from the 
symptomatology is that the duration was 
over a long period of years. The shortest 
period was two months and the longest 
seventeen years. At times the presence of 
diverticula may not be discovered by the 
usual urological procedures, but are later 
found at open operation. This, however, 
has proved to be the case more often in 
males. Significant factors, as situation 
in relation to position and drainage, size 
of the orifice and sac, number, exact 
nature of the etiological obstructing factor, 
type of urinary infection, must be carefully 
ascertained. In the present series all cases 
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except one (Case tv) had more than one 
diverticulum, while in males the tendency 
is definitely toward singularity. This was 
shown by the author who noted in a recent 
analysis of 100 cases that 38 had 1 diver- 
ticulum, 21 cases had 2, and 12 had 3 or 4. 
Diverticula in the female bladder are 
distributed in the ureteral regions similar 
to the male; one case also had one poste- 
riorly behind the trigone, another one 
anteriorly (urachus?), and 2 cases were 
generalized (Table vi). This adds further 


TABLE VI 
SCHEMATIC ANALYSIS OF NUMBER AND LOCATION OF THE 
BLADDER DIVERTICULA IN THE PERSONAL CASES. THE 
FIGURES DENOTE CASE NUMBERS 


Number 


Cases 
I 
Diverticula 2..... 
Diverticula 3.... I 

Location 

Cases 
Right 3 
Anterior...... I 
I 
General. . 2 
Ureteral region—2 (6 


Ureteral and other regions—4 


evidence to the theory that the areas of 
congenital weakness of the bladder muscu- 
lature are in the ureteral regions, behind 
the interureteric ridge, and about the 
urachus. Pouches or ureteral buds may be 
present in the ureteral regions without 
the presence of an active obstructive 
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factor, as found in Case 1. The distribution 
as to sides was about equal, 3 being on 
the right, 2 on the left, one posteriorly, 
one anteriorly, and 2 generalized. 

Three cases failed to show any residual 
urine; one case each of 425 c.c., 300 c.c. 
and 30 c.c. were noted. There were no 
cases with complete retention. Here again 
the clinical picture is somewhat different 
from the male. 

Diverticula of the bladder in females 
is a disease of old age. The present series 
revealed ages of 62, 73, 55, 56, 76 and 
36 years. This is similar to the male where 
the author found gt per cent occurring 
after the age of fifty years. 

Modern urologic diagnosis with the 
cystoscope and urography make easy the 
recognition of bladder diverticula. Direct 
observation into the bladder through the 
cystoscope concerning the size, location 
and type of the diverticulum orifice, is of 
fundamental importance. This may be 
further enhanced by such urographic 
procedures as contrast cystography by 
direct injection, intravenous or oral ad- 
ministration of radiographic compounds, 
or the introduction of a_ radiographic 
catheter into the diverticulum (Fig. 7). 
Augmenting this technique by stereoscopic 
or lateral x-ray exposures of a bladder 
filled with radiographic media will further 
help in determining the exact position 
and location, size and drainage. These 
factors are all of prime importance in 
determining the method of treatment, 
as well as the diagnosis. It is of further im- 
portance to determine, if possible, the pres- 
ence of any associated pathology within 
the diverticulum, such as stone, neoplasm, 
leucoplakia or tuberculosis. None of these 
were noted in any of the personal cases. 

Differential diagnosis does not as a rule 
offer any difficulty. Careful study of the 
case will differentiate such conditions 
as false or incipient diverticulosis, peri- 
vesical abscess with rupture and drainage 
into the bladder, patent urachus or hydro- 
urachus (very rare), fistulous opening 
to an intestinal carcinoma, hernia of the 
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bladder or an hourglass bladder. False or 
incipient diverticulosis is for the most part 
cellules or shallow wide-mouth depressions 
due to the protrusion outward of the 
epithelial lining between hypertrophied 
muscle bundles, nearly always multiple 
and found throughout the bladder. Peri- 
vesical suppuration or abscesses have on 
rare occasions been encountered and found 
to rupture into the bladder. These abscesses 
are often associated with pelvic pathology 
in the female and the usual site for the 
communication or rupture may be in the 
region of the bladder neck. Urographic 
demonstration of this lesion will be strongly 
suggestive of diverticulum, but a careful 
examination of the margin of such a cavity 
reveals a moth-eaten irregular outline, 
as contrasted to the smooth clear margin 
of a true diverticulum (Fig. 2). Cysto- 
scopically the communication may be 
difficult to demonstrate because of its 
smallness, constant discharge of purulent 
material clouding the field, and the location 
in the region of the vesical neck, usually an- 
teriorly and occasionally laterally. Patent 
urachus can easily be eliminated by its 
location at the apex of the bladder. 
Fistulous communication can, after careful 
study with diagnostic x-ray procedures, 
be eliminated (Fig. 3). Hernia of the 
bladder is infrequent, especially in women. 
It is found as a bulging in the inguinal 
region or in the case of a woman in the 
femoral region. Etiologically it is thought 
to be due to a sclerotic bladder wall, 
leading to mucosal herniation. Urinary 
obstruction may be a predisposing factor. 
The significant fact to remember is that 
the swelling decreases in size with each 
urination, but soon reappears. An hour- 
glass bladder is very rare and is found 
where the bladder has been circularly 
constricted and divided into two portions, 
and is not to be confused with a diverticu- 
lum that may reach the size of the bladder 
itself. 

Examination of the upper urinary tract 
revealed either direct or associated pa- 
thology in each case. Four cases showed 


Fic. 5B. 
Fic. 5. Case u. A. Cystogram showing one large and several smaller diverticula. B. Ureteropyelogram show- 
ing bilateral marked nephroptosis with ureteral kinking. There is also some early hydronephrosis, especially 
of right kidney. 


Fic. 6A. 


Fic. 6s. 


ic. 6. Case 11. a. Cystogram demonstrating one small diverticulum on right lateral bladder wall. B. Uretero- 
pyelogram showing right nephroptosis, kink of right ureter and early hydronephrosis. Several shadows above 
right pyelogram are multiple gallbladder calculi. 
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Fic. 7B. 
Fic. 7. Case rv. A. Cystogram showing one large diverticulum in left ureteral orifice region. 8. Ureteropyelogram 
showing large calculus occupying calyces and most of pelvis in left kidney. Diverticulum can also be seen. 


Fic. 8a. 


Fic. 8B. 
“IG. 8. Case v. A. Cystogram revealing multiple diverticulum of varying sizes. B. Ureteropyelogram showing 
marked right nephroptosis and hydronephrosis. 
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Fic. os. 
;. 9. Case vi. A. Cystogram showing multiple diverticula and elongated bladder. At bladder neck cystogram 
shows intravesical encroachment due to polypoid masses. Picture is distinctly similar to that shown by intra- 
vesical prostatic hypertrophy. s. Ureteropyelogram showing right nephroptosis and hydronephrosis with 
hvdroureter; also some dilatation of left ureter. c. Cystogram taken seven months later than Figure ga and 
following bladder neck resection and fulguration of polyps. Notice flatter outline of cystogram at bladder neck 
region and tendency toward decrease in size of diverticulum. 
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nephroptosis and hydronephrosis; 4 cases 

had moderate or severe pyelonephritis; 

2 cases with ureteral kink;and one case each 

of pyonephrosis and renal calculus (Table 

vit) (Fig. 4-9). One is impressed by the fact 
TABLE VII 


ASSOCIATED URINARY PATHOLOGY IN 
PERSONAL CASES 


OCCURRENCE OF 


Cases 
Nephroptosis and hydronephrosis..... 4 
Pyelonephritis. 4 
Ureteral kink. 2 
I 
I 


Pyonephrosis. . 


Calculus—kidney 


that it is Imperative to investigate the 
upper urinary tract in every case lest 
some important pathology be overlooked. 
Many cases reviewed in the literature 
failed to show that the observers con- 
sidered the upper urinary tract as con- 
tributory to or associated with the bladder 
pathology in diverticula in women. As 
regards further coincidental pathology, 
there were 2 cases of gall-bladder disease 
necessitating surgery, one case of severe 
arteriosclerotic cardiovascular disease, and 
one with a cervical carcinoma of the uterus. 
The diverticula in the personal cases 
were nearly all of small dimensions. 
Study by contrast cystography revealed 
none to be of the retention type. Confirma- 
tion was obtained by cystoscopy, when all 
diverticula orifices were found to be of the 
wide neck and wide mouth types. In 
cases reviewed in the literature, however, 
diverticula have been found to attain sizes 
similar to those found in the male. On 
rare occasions a silent diverticulum, be- 
cause of its size, may become of clinical 
importance to neighboring organs. Wolfson 
cites a case where a diverticulum 2!5 by 
5 inches in size caused definite dystocia 
at labor by its situation beneath the 
bladder and involving the left broad 
ligament and the lateral wall of the uterus 
on the same side. Diverticulectomy re- 
sulted in a clinical cure. No etiological 
factor for the diverticulum was stated. 
Treatment in 4 cases was directed toward 
the etiological condition and in no case 


was it necessary to consider surgical 
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procedures upon the diverticulum itself. 
Two patients received no treatment, one 
refusing and the second failing to return. 
The 2 cases with bladder neck contractures 
were resected with the McCarthy prostatic 
electrotome and their urethral strictures 
dilated; polyps at the bladder neck were 
destroyed by fulguration. Another case 
with urethral stricture received dilatations. 
Routine bladder therapy of irrigation 
and instillation was instituted while those 
with upper urinary tract pathology re- 
ceived ureteral dilatations and _ pelvic 
lavages. Nephroptosis cases were supported 
with correctly fitted kidney belts. The 
4 patients who remained under treatment 
were definitely benefited, especially those 
with large residuals, where 425 c.c. were 
reduced to 60 c.c. and 300 c.c. to 10 ¢.c¢. 
The writer has always felt that unless the 
indications be definite, such as retention, 
poor drainage, marked infection, small 
orifices, diverticula for the most part will 
take care of themselves when the etiologic 
factors have been remedied. Surgical treat- 
ment may often be severe and shocking, 
as in such cases where diverticula are 
situated posteriorly and technical diffi- 
culties of ureteral transplantation are 
to be overcome. 


Case 1. Diverticula of bladder; right 
nephbrosis (B. colt, staphylococcus albus); kinks 
of right ureter; left pyelonephritis (B. coli and 
staphylococcus albus) and chronic nephritis. 

F. P., white female, aged sixty-two years. 

Complaint: Marked urinary frequency and 
dysuria. Pains in legs and chest. 

Present Illness: Nocturia and frequency of 
many years. Recent hematuria, dysuria and 
frequency. Pains in legs and chest in recent 
months. Marked constipation. 

Physical Examination: Marked arterioscler- 
osis and cardiovascular disease. Tenderness in 
right upper quadrant. Marked hypotension: 
60 45. Anemia. Right inguinal hernia. Wasser- 
mann reaction negative. 

Urologic Examination: Bladder: No residual 
urine. Small diverticulum above each ureteral 
orifice. Marked cystitis. No apparent obstruc- 
tive factors. Kidney: Right pyonephrosis; kinks 
of right ureter. Left pyelonephritis and 
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ohritis. Urinary infection: Gram negative 

ls; gram positive cocci. 

Treatment: Refused. 

Case u. Multiple diverticula of bladder; 

lateral nephroptosis with kinking of ureter; 

pertrophy of trigone; polyp at bladder neck. 

S. J., white female, aged seventy-three years. 

Complaint: Bladder irritation. 

Past History: Under treatment for carcinoma 
of cervix with radiotherapy for three years 
with marked improvement. 

Present Illness: Developed frequency and 
dysuria while under radiotherapy for the 
last two years. 

Physical Examination: Excellent general 
condition. Carcinoma of cervix which is 
vielding to radiotherapy. Blood Wassermann 
reaction negative. 

Urologic Examination: Bladder: Residual 
urine 30 c.c.; three small diverticula: one in 
right ureteral region and two above trigone. 
Hypertrophy of trigone; polyp at vesical neck; 
cystitis. Kidney: Bilateral nephroptosis; early 
hydronephrosis of right kidney; bilateral kinks 
of ureter. Urinary infection: None. 

Treatment: Urethral dilatations; bladder 
instillations. 

Case ui. Multiple diverticula of bladder; 
right nepbroptosis with kink of ureter. 

I. W., white female, aged fifty-one years. 

Complaint: Dysuria. Burning on urination. 

Present Illness: Patient had _ gall-bladder 
disease; cholecystectomy performed recently. 
Urinary symptoms of two months’ duration. 
Still complains of pain in right flank. 

Physical Examination: Tender in right flank; 
otherwise not remarkable. Blood Wassermann 
reaction negative. 

Urologic Examination: Bladder: No residual 
urine. A small diverticulum above right ureteral 
orifice; another anteriorly in region of air 
bubble. Trigonitis. No apparent obstructive 
factors. Kidney: Right nephroptosis; kink of 
right ureter. Urinary infection: None. 

Treatment: Properly fitted support. Routine 

adder treatment. 

Case 1v. Dhverticulum of bladder; stricture 
urethra; calculus of left kidney; left pyelocys- 

‘is (B. coli). 

M. H., colored female, aged fifty-six years. 

Complaint: Pain in left flank. Cloudy urine. 

Past History: Urethral caruncle removed 

ven years previous. 
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Present Illness: Intermittent left flank pains 
for eight years. Occasional hematuria. Noc- 
turia, dysuria, burning and frequency. 

Physical Examination: Nothing remarkable. 

Urologic Examination: Bladder: No residual 
urine. One small diverticulum above left 
ureteral orifice. Stricture of urethra (?) of old 
caruncle being etiologic. Kidney: Calculus left 
kidney; left pyelocystitis. Urinary infection: 
Gram negative rods. 

Treatment: Did not return. 

Case v. Multiple diverticula of bladder; 
contracture of bladder neck; stricture of urethra; 
polvps at bladder neck; right nepbroptosis and 
hydronephrosis; right pvelocystitis (B. coli and 
streptococci); urethral caruncle; mild cystocele. 

C. L., white female, aged seventy-six years. 

Complaint: Frequency, nocturia and burning. 

Present Illness: Dysuria intermittent for 
seventeen years. Burning for two years. 
Difficulty in recent months. 

Physical Examination: Poorly developed and 
nourished woman suffering with a nearly com- 
plete retention. Blood Wassermann reaction 
negative. 

Urologic Examination: External genitalia: 
caruncle; mild cystocele. Bladder: Residual 
425 cc. purulent urine; multiple, diffusely 
scattered diverticula; marked cystitis. Urethral 
stricture of F. 9g caliber; contracture of bladder 
neck; polyps at bladder neck. Kidney: Right 
nephroptosis and hydronephrosis; right pyelo- 
cystitis. Urinary infection: Gram _ negative 
bacilli and gram positive chains. 

Treatment: Resection of bladder neck; ful- 
guration of polyps and caruncle; lavage of 
kidney pelvis. Residual urine reduced to 
60 c.c. 

Case vi. Multiple diverticula of bladder; 
stricture of urethra; contracture of bladder neck; 
polvps at bladder neck; right nepbroptosis and 
hydronephrosis; bilateral pyelocystitis (B. coli). 

J. D., white female, aged thirty-six years. 

Complaint: Nocturia, frequency, difficulty, 
back pain. 

Present Illness: During stay in hospital for 
gall-bladder surgery, developed marked urinary 
difficulty. Frequency, difficulty, etc. for many 
years. Has had _ retention necessitating 
catheterization. 

Physical Examination: Nothing remarkable 
except convalescing from gall-bladder surgery. 
Blood Wassermann reaction negative. 
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Urologic Examination: External genitalia: 
Slight cystocele and rectocele. Bladder: Resid- 
ual 300 c.c. purulent urine; diffuse scattered 
diverticula; intense cystitis. Filiform urethral 
stricture; contracture of bladder neck; polyps 
of bladder neck. Kidney: Right nephrotosis 
and hydronephrosis; bilateral pyelocystitis. 
Urinary infection: Gram negative rods. 

Treatment: Resection of bladder neck; ful- 
guration of polyps; lavage of kidney pelves. 
Residual urine reduced to 10 c.c. 


SUMMARY 


. 1. Diverticulum of the female urinary 
bladder is of infrequent occurrence. Analy- 
sis of cited hospital statistics shows it to 
occur in from 1:1552 to 1:564. The inci- 
dence in males is more by 18.6 times. 
General incidence of females among all 
diverticulum cases Is 3.4 per cent. 

2. Diverticulum of the urinary bladder 
is the result of both congenital and acquired 
anatomical factors. To these may be 
added the hypotheses of intracystic pres- 
sure (Rose), traction by fibrous tissue 
(Close) and ureteral buds or pouches 
(Case 1). 

3. Diverticulum formation in the fe- 
male is rare since there occur less acquired 
obstructive factors of sufficient severity. 
On the other hand, the male bladder and its 
adjacent tissues are subjected more often 
to such acquired pathology as to cause 
increased intracystic pressure and bladder 
musculature activity superimposed upon 
congenital predisposition. 

4. The acquired obstructive etiological 
factors as demonstrated in personal cases 
are contracture of the vesical neck, stric- 
ture of the urethra, caruncle, hypertrophy 
of the trigone and polyps at the bladder 
neck. A review of the literature adds 
cystocele, procidentia, prolapse of the 
urethra, cysts of the bladder neck and 
chronic granular urethritis. 

5. Clinically, diverticulum of the fe- 
male bladder has no pathognomonic syn- 
drome. It is a disease of old age. The 
symptomatology in most cases is that of 
urinary infection plus obstruction. In most 
of the personal cases urinary difficulty did 
not prove to be a leading symptom, as with 
male cases. Duration over a long period of 
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years seems to be the only significant 


clinical fact. 
6. Diverticula in the female are usually 


distributed in the ureteral regions as in the 


male. 

7. Diagnosis may readily be made by 
cystoscopy and cystography. 

8. Differential diagnosis is to be made 
from false or incipient diverticulosis, peri- 
vesical abscess with rupture into the 
bladder, patent urachus or hydrourachus, 
fistulous opening to an intestinal carci- 
noma, hernia of the bladder or an hourglass 
bladder. 

g. All personal cases of diverticulum of 
the female bladder revealed either direct 
or associated pathology in the upper 
urinary tract. 

10. Treatment in most cases was directed 
to the etiological obstructive condition. 
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INTRACRANIAL VENOUS ANOMALY* 


DeLBert H. WERDEN, M.D. 


Neurologist and Neurosurgeon, San Diego County Hospital 


SAN DIEGO, CALIF. 


HE patient whose case is herewith 
reported was a white American boy 
of sixteen years. 


First Admission (March, 1930). His com- 
plaints were headache of seven years’ duration, 
convulsions following a blow on the head, 
rapid growth, awkwardness of gait, and mental 
deterioration. 

The patient was first observed while conva- 
lescing from what was thought to be a head 
injury. While swimming he had been struck 
on the head by a wet leather water polo ball. 
He came from the water shaking, weak and 
unable to stand, soon suffered severe headache, 
and vomited. He was brought home in a state 
of generalized convulsions which lasted for 
two or three hours. The patient was then 
admitted to the hospital in coma as a skull 
fracture suspect. 

The past history showed that at the age 
of six years he had fallen on a pile of bricks, 
striking the back of his head, and was brought 
home unconscious. At odd times for the next 
seven or eight years he had experienced much 
headache, and had had many spells of twitching 
of all extremities, and clinching of the hands, 
but without loss of consciousness. Previous 
records revealed that the boy had been in 
the hospital at the age of nine years (1924) 
because of severe epistaxis occurring at inter- 
vals for frve days following nasal trauma. At 
about this time he had also experienced spon- 
taneous involuntary twitching of the left foot 
for a period of five minutes. 

Examination upon admission in 1930 showed 
a slender, poorly built, stupid appearing boy 
of sixteen years. His mouth was held partially 
open; the teeth were irregular in size, shape 
and position, and the palatal arch was high. 
Che right face was slightly weak. The pupils 
vere dilated, the left larger than the right, 
with no light reaction in the right. The chest 


was of the “pigeon-breast”’ type. A systolic 
murmur was present at the apex, and the blood 
pressure was 106/56. All deep reflexes were 
absent, while the Chaddock reflexes were 
somewhat suggestive. Roentgenogram of the 
skull showed thickening of the middle table, 
suggestive of Coley’s anemia, but further ex- 
amination failed to substantiate this suspicion. 

Course. The patient regained consciousness 
the next day, but continued to have headache 
and to vomit for four days, then improved and 
was discharged on the eighth day. The left 
pupil remained dilated and fixed. Following 
discharge the patient continued to have 
convulsions, the second occurring in one 
month, and the others at about four-month 
intervals. 

Second Admission (May, 1931). He 
re-admitted because of frequent and intermit- 
tent convulsions, almost of a status epilepticus 
type, which had been controlled before admis- 
sion only by hypodermic injections and ether 
inhalations. In addition to the headaches and 
convulsions, the patient had deteriorated 
mentally, had become awkward in his gait, 
and had grown 7 inches in the previous five 
months. 

The typical convulsion was preceded by 
four or five hours of headache, whereupon his 
mouth would open, draw and jerk to one side 
(thought to be to the left). There was frothing 
at the mouth and considerable cyanosis 
Generalized twitching of all extremities then 
occurred off and on for one or two hours. 
This was later followed by three or four hours 
of deep coma. On awakening and for the next 
twenty-four hours cerebration and mentality 
were much retarded; headache and vomiting 
continued for four or five days. 

Routine examination at this time (May, 
1931) revealed an unconscious patient with a 
temperature of 103.6°F. rectally, a pulse of 
140 per minute, and a blood pressure of 100/70. 


was 
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The head was deviated to the left. The pupils 
were contracted and fixed to light. All deep 
reflexes were lost, but there was a bilateral 


Fic. 1. Posterior view of dura. Enlargement and 
tortuosity of superficial veins, emmissary vein, and 


double occipital sinus. 


Babinski response. Dr. Cyril Courville ex- 
amined the patient on the same day and noted 


paleness of the dises, fullness of the veins of 


both fundi and the scalp, and maxillary 
prognathism. His impression was, “Possible 
pituitary or suprasellar neoplasm, chronic 
subdural hematoma (unlikely), or traumatic 
epilepsy (to be considered).’”’ Dr. Johannes 
Nielsen examined the patient five days later 
and recorded the following: “A tall and lanky 
boy of sixteen with marked irregularity of the 
teeth and a high palatal arch. There is a 
stupid, adenoid, blank, mask-like expression 
of the face. Bilateral optic atrophy is present, 
more on the right. There is paralysis of upward 
gaze and of convergence, although the patient 
is able to look toward the tip of his nose 
with either eye separately. The pupils are 
peculiar and interesting. When first seen the 
right was 4 mm., the left 3 mm. Neither reacted 
very well to light. After about seven minutes 
the pupils were 3 mm. and equal. After another 
seven minutes the left was 4 mm., the right 
3 mm. They still did not react ‘“‘on con- 
vergence.’ Some rigidity of the right arm is 
present, also tremor and slight incoordination 
of both hands in the finger-to-finger test. 
The deep reflexes of the upper extremities are 
diminished; those of the lower extremities are 
hyperactive. The superficial reflexes are active 
and normal qualitatively. The patient walks 
with a staggering and uncertain gait. There 
seems to be an apraxia. He handles his extremi- 
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ties poorly but can run when commanded. 
Diagnosis: “This patient has an organic lesion, 
probably inflammatory, affecting especially 


Fia.4 


Fic. 2. Anomalous sinus from a to Bs. Latter is venous 

aneurysm. 

Fic. 4. Dural sinuses as shown in Figure 1. Paired 
superior longitudinal sinuses, paired occipital sinuses, 
with various other sinuses between each member of 
each pair. A. Junction of paired superior sinuses with 
anomalous sinus. B. Lateral sinus. c. One of paired 
occipital sinuses. 


the posterior longitudinal bundle and the 
region of the colliculi giving optic atrophy, 
paralysis of upward gaze and paralysis of 
convergence.” Additional note: “This patient 
is of poor material to start, and has had many 
injuries. The cause of the seizures is com- 
plicated, but it is highly probable that the head 
injuries have much to do with them. In addi- 
tion, the boy probably has an encephalitis. 
This may even be Schilder’s disease or trau- 
matic multiple sclerosis.” 

Course. The patient remained unconscious 
for thirty-four hours after his second admission 
to the hospital. The temperature and pulse 
became normal on the second day. In the next 
three days he vomited several times, and had 
difficulty swallowing. After the fifth day he 
could eat and drink well. He was discharged 
on the eleventh day feeling well, but with an 
ataxic and stumbling gait, and poor cerebra- 
tion. He was readmitted four days later be- 
cause of a dark atrophic area on the sacrum, 
the cause of which was not clear, for he had 
been up and around for several days. He was 
discharged again after three weeks. The patient 
evidently did fairly well for the next four 
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ionths. He then began having severe head- 
ches for two or three days, and suddenly 
ecame unconscious, but without convulsions. 


Fic. 3. Coronal section through splenium of corpus 
collosum showing space occupied by venous aneu- 
rysm. Surrounding veins still present. Internal 
hydrocephalus. 


Third Admission (November, 1931). He 
was again readmitted to the hospital following 
three days of coma and fever. Examination 
by the writer was as follows: “Bilateral 
optic atrophy is present; the veins are dis- 
tended and tortuous, but the discs are flat. 
The pupils are equal, but irregular and react 
poorly to light. The right eye deviates to 
the right. The neck is not stiff. There is a bruit 
throughout the skull and malar eminences; 
the sharp initial sound is almost a whistle. A 
definite thrill is present over the left internal 
jugular vein. The abdominal and cremasteric 
reflexes are lost. There is a bilateral Babinski 
reflex, but the deep reflexes are sluggish. A 
lumbar puncture reveals pink spinal fluid 
under 350 mm. of water pressure. After the 
red cells have settled out the fluid is clear and 
of a deep yellow color. Diagnosis: Brain tumor, 
either pituitary or aneurysm, or hemangioma, 
right, with rupture into the subarachnoid 
space.” 

Treatment. The patient was given ice 
packs to the head and neck, 10 per cent glucose 
ntravenously, normal saline hypodermically, 
ind caffein and atropin every three hours. The 
‘temperature and pulse remained about the 
ame. The patient died suddenly twenty hours 
ifter admission. 

Postmortem Findings. The postmortem ex- 
‘mination was done by Dr. John Schaefer 
‘{ the coroner’s office. There was no external 
‘vidence of injury. The head was abnormally 
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long, especially from the ears to the vertex, 
and was very narrow. The chest was narrow 
and flattened laterally, the sternum protruding 


4 
Fic. 5. Grooves in occipital lobes made by pressure 
from each of paired occipital sinus. 


forward from the thorax. 

On opening the head the bones of the skull 
were found reinforced by thick ridges in- 
ternally, and the basal fossae were exception- 
ally deep and narrow. The sella turcica was 
greatly flattened from above downward. The 
petrous portions of the temporal bones were 
abnormally high, and on opening were found 
composed of numerous large cells or cavities 
similar to and continuous with the mastoid 
cells and the middle ear. 

The contents of the skull were of the utmost 
interest. The dura showed an enlargement and 
tortuosity of the superficial veins (Fig. 1) 
draining into the superior longitudinal sinus. 
This sinus in turn was much larger than 
normal, having a diameter of 2.5 cm. just above 
the crista galli. A most unusual finding, and 
one which had undoubtedly caused many of 
the patient’s symptoms and findings, was 
an oval, hollow, venous tumor measuring 
2.5 X 3 X 4 cm., located at the junction of 
the inferior longitudinal sinus and the straight 
sinuses (Fig. 2 B). The tumor was attached 
above and behind by a hollow pedicle which 
formed a communication for the blood from 
the tumor to the junction of the sinuses and 
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through these by the way of an anomalous sinus 
to join the superior longitudinal sinus 5 cm. 
above the torcula (Fig. 2 a). There was pro- 


Fic. 6. 
Fic. 6. Grooves in cerebellar lobes from pressure from enlarged, paired occipital sinuses. 


Fic. 7. Hemorrhage invading brain stem. 


trusion of the mass downward and forward so 
that pressure was exerted upon the tegmental 
surface of the mesencephalon, pushing the 
latter forward against the splenium of the 
corpus collosum. It had also pushed into the 
temporal lobes laterally (Fig. 3). The wall 
of this mass consisted of a plexus of veins 
placed on a thin fibrous membrane. It is 
thought that these veins drained the great 


Fic. 9. 
Fic. 8. Tortuous vein compressing cervical cord. 
Fic. 9. Tortuous vein eroding into cervical cord. 


Fic. 8. 


vein of Galen. Within the mass was a single 
cavity filled with postmortem clot. 

The dural sinuses showed a further remark- 
able picture. About 5 cm. above the torcula 
the superior longitudinal sinus divided (Fig. 
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4 A). Each division continued downward mak- 
ing deep grooves in each occipital lobe, and 
again divided (Fig. 5). One channel continued 


Fic. 7. 


Note dilated, thin-walled basilar vessel. 


laterally as the lateral sinus (Fig. 4 B); the 
other went downward as one of a pair of 
occipital sinuses (Fig. 4 c). These coursed 
diagonally down and forward continuing 
across the posterior fossae making deep 
grooves in the inferior surfaces of the cerebellar 
lobes. (Fig. 6). 

Returning to the site above mentioned 
5 cm. above the torcula, there was found an 
anomalous dural venous channel running 
downward and forward (Fig. 2 from B to A) to 
continue through the pedicle of the venous 
tumor. 

The venous channels over the pons and 
medulla on both ventral and dorsal surfaces 
were greatly engorged, tortuous and enlarged. 
A large basilar artery made a groove for 
itself on the basal surface of the pons. There 
was also an accompanying vein with this 
artery which emptied into the occipital sinus 
on that side. The brain stem, when sectioned 
at the peduncles, revealed a hemorrhage 
against the left side of the brain stem (Fig. 7), 
the clot measuring 1.8 X 0.8 cm. with a 
hemorrhagic softening of the adjacent brain. 
This hemorrhage probably came from the 
rupture of one of the radicles of the large vein 
accompanying the basilar artery, causing the 
patient’s death. 

The third ventricle protruded anteriorly and 
was exceedingly thin, with many distorted 
vessels in its walls. The lateral ventricles were 
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_remendously enlarged, especially the temporal 
orns. 

The veins of the spinal cord in the upper 
ervical region were about 4 mm. in diameter 
nd extremely tortuous (Fig. 8). A convolution 
f the posterior median artery had eroded 
more than half through the cord in the cervical 

area (Fig. 9). 

Upon opening the body a thymus weighing 
ibout 25 gm. was found. The superior vena 
cava, innominate, subclavian and _ internal 
jugular veins were large, delicate and of 
paper-thinness, the innominate measuring 
about 3.5 cm. in diameter. The heart showed 
nothing unusual. The visceral pleura showed 
numerous, extensive tortuous venous varicosi- 
ties which might well be termed hemangiomas. 
The spleen was about twice normal size and 
for the greater portion showed nothing unusual, 
but in portions appeared extremely vascular, 
having the appearance of a fine sponge. The 
abdominal vena cava and the common iliac 
veins were about normal in size but thin 
walled. No other gross lesions were found. 


DISCUSSION 


This case appears to be one of gener- 
alized congenital venous anomaly with the 
most abnormal changes in the intracranial 
venous channels. These changes can ade- 
quately explain the clinical findings. The 
venous aneurysm, because of its size and 
location above the brain stem produced 
the following: 

1. An audible bruit throughout the skull. 
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2. Pressure on the mesencephalon giving 
paralysis of upward gaze, dilated and 
irregular pupils, and obstruction of the 
aqueduct of Sylvius giving hydrocephalus, 
mental deterioration and optic atrophy. 

3. Pressure on the medulla giving vomit- 
ing and dysphagia. The thinness of the 
veins caused spontaneous subarachnoid 
hemorrhage and hemorrhage on the slight- 
est cranial trauma. These produced.“the 
attacks of headache, coma, nausea and 
vomiting, and convulsions. Erosion of 
the cervical cord by the intraspinal veins 
possibly caused, together with the pressure 
on the brain stem, the weakness, ataxia and 
incoordination of the lower extremities. 

This is a case in which the diagnosis, 
though difficult and uncertain, was finally 
approximated, and one in which all of the 
clinical findings, though varied, could be 
explained by the lesions found at post- 
mortem examination. Such a case empha- 
sizes the following: 

1. The occurrence of sudden attacks of 
headache, nausea, vomiting, coma and 
possibly convulsions, then fever and stiff- 
ness of the neck, followed by improvement, 
should suggest an intracranial hemorrhage. 
When these findings are associated with 
minor cranial trauma and red or yellow 
spinal fluid, bleeding into the ventricular 
or subarchnoid fluid should be kept in 
mind. 


FREE PERFORATION OF JEJUNAL ULCER 


BERNARD W. WILKINSON, M.D. 


CLARKSBURG, W. VA. 


URING the past forty years, occa- 
sionally only have reports been 
made on free perforation of jejunal 

ulcer into the peritoneal cavity. The first 
case of free perforation of jejunal ulcer pub- 
lished was that reported by Braun! in 1889. 
The first English case of peptic ulcer of the 
jejunum was described by Mayo Robson? in 
1903. The liability of the ulcer to perfora- 
tion was emphasized by Connell® and by 
Patterson‘ who made the first summary 
report on perforations of jejunal ulcers. In 
his report he divided the perforations into 
two types: those that perforate free into 
the abdominal cavity and those that 


perforate slowly and form an abscess or 
fistula. In his report in 1909, he gives us a 
summary of 19 cases of free perforation of 
jejunal ulcer. In 1918, Wright® of England 


collected enough cases to bring the number 
up to 32 and Massie® of Guy’s Hospital in 
1924 collected 5 more cases which brought 
the number up to 37. Singer and Myer’ 
were able to collect and add to Massie’s 
number, 58 perforations occurring in 49 
patients and also added 5 cases of their 
own. This makes a total of one hundred 
instances of perforation of jejunal ulcers 
involving 86 patients. To this I am able 
to add 2 more cases of free perforation of 
jejunal ulcer. One I have collected from 
the article by Woodside.’ This was a case 
of 2 perforations successively in a boy 
twelve and a half years of age, following a 
posterior gastroenterostomy. The other 
case is one of my own, the perforation hav- 
ing occurred fourteen months following 
posterior gastroenterostomy. 


Case 1. J. S., a white male, Belgian 
descent, aged thirty-two, had a_ posterior 
gastroenterostomy on April 15, 1933, for a 
large gastric ulcer along the lesser curvature 
near the cardiac end of the stomach. The 


surgeon who did this operation reported to 
me that the ulcer was so high it was impossible 
to even attempt a resection, so the usual 
posterior gastroenterostomy was done. The 
appendix was also removed at this time 
through a separate incision. This patient was 
seen by me for the first time at 10:30 P.M., 
June 24, 1934. His chief complaint was severe 
abdominal pain, nausea and vomiting. His 
history revealed that he had been bothered 
with attacks of burning stomach and epigastric 
pain for two years previous to the operation 
which he had had in April, 1933 (posterior 
gastroenterostomy). Previous to this operation. 
his attacks of pain came on a few hours after 
eating and were relieved by eating again or 
taking soda. This trouble became so severe 
previous to his operation in 1933 that he was 
unable to do any work at all and at times was 
unable to be up and about. He occasionally 
vomited which gave these attacks relief. 
But he states that he never vomited any 
blood. 

Following his operation in 1933 he obtained 
quite a bit of relief, but always had a sensation 
of a pulling down and weakness in his epi- 
gastrium. He had held a position as a glass 
cutter in a glass factory but was never able to 
resume his work. However, he did recover 
sufficiently to be able to drive a truck. He 
last worked at this job the day previous to 
this present illness, June 24, 1934. For about 
two months previous to this date he states 
that he ate a very liberal diet and during 
this time he had almost a continual soreness 
in his epigastrium. There was no pain but 
simply a soreness. He had occasional attacks of 
burning stomach. On June 24, 1934, 9:00 P.M., 
the patient was in the act of receiving some 
change from a merchant from whom he 
had purchased an article, when he felt a sudden 
severe pain to the left of his umbilicus. The 
pain was the most severe of any pain he had 
ever experienced. He attempted to get to a 
doctor immediately. When I first saw him 
he was walking bent over with his hands 
pressed tightly against his abdomen. His 
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vce was very pale, large drops of perspiration 
tood upon his forehead, an expression of 
gony on his face. Shortly after being placed 
spon the examining table he vomited; the 
‘omitus was of a coffee-ground character. 

Physical examination revealed extreme ten- 
derness over the left lower quadrant of the 
.bdomen; this tenderness was more marked 
slightly to the left and below the umbilicus. 
in this area the patient complained also of 
the most pain. There was board-like rigidity 
over the entire abdomen. The pulse was 70 
and weak. B.P. 100/70. The extremities were 
cold and clammy. The case resembled one 
of pancreatitis. Liver dulness was obliterated 
and the abdomen throughout had a tympanitic 
note on percussion. Leucocyte count was 
15,000. From the history of the patient (since 
then I have obtained a history from the 
surgeon who had done the gastroenterostomy) 
at that time it was presumed that he had a 
perforation of a duodenal or gastric ulcer. A 
diagnosis of a perforated viscus was made and 
operation advised. 

Operation was performed two and one-half 
hours later. 

Under 150 mg. spinal anesthesia the abdo- 
men was opened by means of an upper right 
rectus incision (the scar of the previous 
operation being excised) through a mass of 
adhesions involving the duodenum, the anterior 
wall of the stomach, gall bladder and omentum. 
After freeing the adhesions around the duo- 
denum no signs of either ulcer or perforation 
were found. Upon further search near the site 
of the posterior gastroenterostomy, gastric 
and greenish-yellow intestinal fluid was found. 
And upon looking farther a perforation of an 
ulcer of the jejunum was found. This per- 
foration was about 2.5 cm. distal to the site 
of the anastomosis and was about 5 mm. in 
diameter. There was a large indurated area 
around the site of the perforation. Due to the 
size of the perforation and large area of indura- 
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tion which was opposite the anastomosis, 
it was impossible to close the perforation 
without producing obstruction and also since 
these ulcers are prone to recur and even 
perforate it was decided to unhook the posterior 
gastroenterostomy and resect the portion of 
the jejunum containing the old stoma and the 
ulcer. This was done. Five inches containing 
the ulcer were resected. The opening in the 
stomach was closed and a lateral anastomosis 
was done. The abdomen was closed in usual 
manner without drainage of course. Following 
the operation, the patient was given 1000 c.c. of 
saline with 5 per cent glucose intravenously. 
The patient vomited some the first post- 
operative day, but was lavaged and was 
given intravenously 1000 c.c. saline with 
glucose, in A.M. and p.m. On the third post- 
operative day the patient was able to take 
small portions of water without vomiting. 
From then on his convalescence was unevent- 
ful. He left the hospital on the sixteenth 
postoperative day, and has been doing well 
since. He has been gaining weight but is still 
on an ulcer diet. 

This ulcer of the jejunum had a crater about 
the same diameter as that of a dime. There 
was nothing unusual in the pathology of the 
ulcer except the perforation. 
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ENDOMETRIOSIS OF THE SIGMOID* 
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HE subject of endometriosis has in 
recent years received increasing atten- 
tion. Reviews of large series of 
cases by Sampson,' Green-Armytage,? and 
Keene and Kimbrough,* are outstanding 
in the recent literature. The last mentioned 


authors divide the disease into three 
main groups: (1) intraperitoneal endo- 


metriosis which includes lesions of the 
ovaries, tubes, uterus, pelvic peritoneum 
and intestines; (2) adenomas of the recto- 
vaginal septum; (3) transplants or fistulas 
located in the umbilicus or laparotomy 
scars. 

Perhaps the most commonly accepted 
theory for the etiology of this condition 
is one advanced by Sampson who suggests 
that misplaced endometrial tissue situated 
in the ovary results in hematomas of the 
ovary as this endometrial epithelium func- 
tions during menstrual periods. Upon 
reaching a certain size depending upon 
the depth of its location in the ovary, the 
hematoma ruptures with the result that 
endometrial cells thus liberated into the 
cavity of the pelvis are implanted on or 
invade structures contained therein. As 
an explanation of the origin of endometrial 
tissue In the ovary Sampson states, “tubal 
and uterine epithelium may at times escape 
into the peritoneal cavity through the 
fimbriated end of the tube. It lodges where 
such material would be likely to fall, 
especially on the lateral surface of the 
ovary and in the cul-de-sac. Adenoma 
may develop wherever this epithelium 
falls on suitable soil.” It is following this 
that the hematoma of the ovary develops. 
Other theories hold that this disease is 
a result of metaplasia of the cells of the 


peritoneum, or is possibly due to endo- 
metrial emboli carried by the vascular 
or lymphatic routes. 

That endometriosis is actually a rather 
common and important disease is evinced 
by the fact that Green-Armytage reports 
an incidence of 8.9 per cent of such cases 
in a series of 1000 consecutive operations 
(presumably gynecological). 

The purpose of this communication is 
to report one of the rather uncommon 
cases of this group, endometriosis of the 
sigmoid. 


Mrs. M. H., aged thirty-eight, white, was 
first seen by us July 17, 1934 and presented as 
her chief complaints enlargement of the lower 
abdomen and “gas on the stomach”’ of seven 
months’ duration. Family history revealed 
that her mother had died of carcinoma of the 
stomach. In her past history there had been 
no abnormal cardiorespiratory, gastrointes- 
tinal, nor genitourinary symptoms. Her men- 
strual periods were regular, occurring every 
three weeks, lasting two days, the flow being 
described as scanty. There were neither cramps 
nor backache. She had been married eight years 
and had had no pregnancies. 

The present illness began seven months ago 
when the patient noted that her lower abdomen 
was gradually but steadily becoming larger. 
There was no pain, nausea nor vomiting; 
however, during this period considerable gas 
and belching had been present, the latter to 
the extent that the patient often found it 
embarrassing. The gas seemed to be present in 
larger amounts following the evening meal, 


but apparently bore no relation to the type of 


food eaten. Patient passed a _ considerable 
amount of flatus, no diarrhea nor constipation. 
No urinary nor menstrual symptoms. No loss 
of weight nor strength. 


* From the Department of Surgery, Washington University School of Medicine. 
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Physical examination was negative except 

r the abdominal findings described as 

llows: “The lower abdomen is rather full 

mtaining a spherical mass arising out of the 
pelvis and extending just to the umbilicus. 
‘he mass is dull to percussion; no tenderness. 
he tumor rides on the brim of the pelvis 
and pulls the cervix so high that it cannot be 
felt on vaginal examination.” 

Laboratory examinations 
limits. 

Preoperative Diagnosis: Ovarian cyst. 

Operation, July 30, 1934. Abdomen opened, 
under ethylene anesthesia, through a subum- 
bilical incision 2 cm. to left of midline. A 
simple left ovarian cyst the size of the patient’s 
head was encountered and removed without 
opening it. The sigmoid had been drawn over 
toward the pedicle, hence a plastic operation 
was done to release the scar. At this point an 
annular tumor of the middle sigmoid was dis- 
covered. It was producing sufficient constric- 
tion and narrowing of the lumen to cause 
moderate obstruction as shown by the fact 
that the gut above the lesion was twice the size 
of that below. Clinically the tumor presented 
a typical picture of the scarred, puckered 
scirrhous carcinoma of the sigmoid. No en- 
larged glands were felt; liver negative. Right 
ovary and both tubes normal; uterus approxi- 
mately normal size and contained a few small 
subserous myomata. 

Accordingly, about 6 cm. of the sigmoid in- 
cluding the tumor was resected and an end-to- 
end anastomosis carried out. Then through 
a 114 inch right McBurney incision a first stage 
cecostomy was performed, the cecum being 
anchored to the parietal peritoneum by inter- 
rupted silk sutures. Twenty-four hours later 
the cecum was opened and a small guttered 
rubber tube fastened into it. 

The postoperative course was entirely 
smooth and uneventful, the cecostomy closing 
within two weeks. Patient was discharged on 
twenty-third postoperative day. 

Pathological examination (Department of 
Surgical Pathology, Washington. University 
School of Medicine): 

“No. 23641. The gross specimen consists 
ol a bluish-white ovarian cyst the size of the 

itient’s head. It is a simple cyst filled with a 

ile, greenish, semi-solid material having the 

nsistency of gelatin. The wall is about 1 mm. 

thickness. 


within normal 
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“This microscopic section is taken from the 
wall of the large cyst of the ovary. The cyst 
wall is quite thin and is lined with a single layer 


Fic. 1. Section shows many cyst-like spaces lined with 
columnar epithelium, also stromatogenous tissue 
which surrounds them. This endometrial tissue is 
situated in muscularis of wall of sigmoid colon. 


of cuboidal epithelial cells. It is the usual pic- 
ture of the ordinary cystoma of the ovary and 
no endometrial tissue is seen. Another factor 
and the reason for not thinking it is an endo- 
metrial cyst is because of its great size. 

“No. 23465. Gross specimen consists of a 
segment of large bowel about 8 cm. long. In 
the center there is a puckered area which is 
quite firm. The serosa is everywhere intact. 
Upon opening this segment of bowel one is 
surprised to find that the mucosa also is intact 
and normal. The hard lesion then causing the 
constriction of the bowel is an ill-defined tumor 
mass involving the muscularis. Section through 
this shows the tissue very much like the 
muscularis. Upon closer observation one may 
see very small pinpoint-like ducts in it. 

“The microscopic sections are taken through 
this tumor area. It is formed basically of 
smooth muscle, imbedded in which are scat- 
tered ducts or cyst-like spaces which are lined 
with columnar epithelium. This epithelial 

[Concluded on page 127.] 
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VICIOUS JEJUNO-COLOSTOMY WITH CHRONIC ILEAC 
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IMPORTANCE OF INTESTINAL LOCALIZAT:ON 
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N cases of grave intestinal obstruction 
I prompt surgical treatment is required. 

The central precept in this treatment 
is usually decompression of the bowel by 
an enterostomy which often may be 
established before an attempt may be 
made to correct the cause of the obstruc- 
tion. Usually, the enterostomy will be of 
the external type (Hendon or Witzel), but 
occasionally an entero-enterostomy or an 
enterocolostomy will seem to be indicated. 
In the event that the latter treatment be 
adopted, it is of utmost importance for 
the surgeon to be familiar with the 
methods of intestinal localization. 

The following case report illustrates the 
disastrous effects of the improper anas- 
tomosis of the high jejunum to the trans- 
verse colon when low ileum was intended. 


P. Y., male, aged seventeen, was admitted 
to the Medical Service of the Evanston 
Hospital on February 23, 1934. His chief com- 
plaints were diarrhea and weakness. His pre- 
vious history was of great interest. Five years 
previously he had been operated upon at 
another hospital for acute appendicitis with 
perforation. After two months in the hospital 
he was discharged, apparently completely 
recovered. Eight months later (May 18, 1929) 
he was readmitted with an acute intestinal 
obstruction. At operation a gangrenous loop of 
ileum was found about 4 inches from the ileo- 
cecal valve. This loop was resected: the distal 
end of the ileum was closed by inversion and 
the proximal end was carried through the 
abdominal incision to form an ileostomy. Two 
days later the section of ileum outside the 
abdomen was removed by the cautery. A 
month later (June 19, 1929) a side-to-side 
anastomosis was carried out between what was 


believed to be the ileum and the transverse 
colon. He was discharged on July 3, 1929 to be 
readmitted on July 27 for closure of the 
ileostomy opening. Two days later an end-to- 
side anastomosis was carried out between the 
ileum and ascending colon. He was discharged 
in good condition on August 24, 1929. Since 
this time the patient has had a tremendous 
appetite and has complained of meteorism, 
flatulence, and belching after eating. There 
had been a practically constant diarrhea. 

On admission to the Evanston Hospital the 
boy was in a very poor state of nutrition and 
showed marked pallor. There was a fetid odor 
to the breath and great distention and tym- 
pany of the abdomen. Aside from these findings 
and a ventral hernia in the right lower quadrant 
the physical examination was negative. The 
red blood count was 1,890,000; the white count, 
5300; the differential blood count showed 
polymorphonuclears 45 per cent, lymphocytes 
51 per cent, and monocytes 4 per cent; the 
hemoglobin was 45 per cent. The benzidine test 
for blood in the stool was negative. The blood 
chemistry was normal. X-ray studies showed a 
marked distention of the small bowel probably 
due to an organic obstruction. The roentgen- 
ologist, Dr. James T. Case, was also of the 
opinion that the large bowel was distended. 
Indigo carmine given orally appeared in the 
stools after four and a half hours. 

Study of the clinical symptoms and x-ray 
evidence led one to suspect first, that the com- 
munication between the colon and the small 
bowel was higher on the latter (possibly 
jejunum) than was intended and second that 
there was a chronic, at least partial, obstruc- 
tion to the entire small bowel. 

The patient improved somewhat under 
medical management but his condition soon 
seemed to remain stationary. He was trans- 
ferred to the surgical service and an exploratory 
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|. parotomy was done on April 9, 1934 (F.C.). 
1e abdomen was opened with a combined 
vertical and right sided transverse incision. 
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small bowel which was nearly normal in diam- 
eter at Treitz’s ligament rapidly increased in 
size toward the anastomosis. In the right lower 


Treitz 
ligament 
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Fic. 1. Diagram showing arrangement of intestinal tract on different dates. 


Almost the entire length of the small intestine 
was enormously distended. The diameter was 
at least 6 inches and the walls were markedly 
thickened. This intestine, which resembled the 
inner tube of an automobile tire, protruded 
from the wound and it was necessary to eviscer- 
ate It completely to determine the underlying 
pathology. In the upper left side of the ab- 
domen there was found an anastomosis, 4 inches 
in length, between the transverse colon and 
the “small” bowel. It was not definitely 
possible to establish the patency of this 
anastomotic communication by palpation. Its 
existence, however, had been previously estab- 
ished chemically. This anastomosis was prob- 

ly done at the operation on June 19, 1929. 
tudy of this section of the small bowel 
‘lentified it as jejunum rather than ileum by 
ne increased visibility of the vascular arcades 
nd by the fact that Treitz’s ligament was 

ily some 20 inches from the anastomosis. The 


quadrant the “small” bowel was bound tightly 
by adhesions in such a manner as to form a 
viable loop like a horse shoe fastened at both 
ends. The ileum was carefully identified near 
the cecum and was anastomosed to the 
ascending colon in a side-to-side manner by a 
triple row of chromic catgut. The anastomotic 
opening was made large (about 51% inches in 
stretched out length) and there was no tension 
on the adjacent loops of bowel. The jejuno- 
colostomy was then disconnected and the cut 
ends were sutured in layers. There was some 
spilling of colon content during this procedure. 
A prophylactic enterostomy with a mushroom 
catheter was carried out on the ileum about 
214 feet from the ileocecal valve. The catheter 
was passed out through a stab wound in the 
left flank. The bowel was decompressed of gas 
and fluid content and the abdomen was closed 
with difficulty about cigarette drains to the 
pelvis. At the end of the operation the patient 


— 
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was in considerable shock from which he 
rapidly recovered with treatment. The con- 
valescence was rapid and the patient was dis- 


Fic. 2. ‘*Monk’s zones.” a. Uppermost third of intes- 
tine. B and c. Middle third of intestine. p. Lowest 
third of intestine. 


charged from the hospital twenty-nine days 
after the operation. (Fig. 1.) Thereafter he was 
seen in the outpatient department. He con- 
tinued to improve rapidly and the bowel move- 
ments became more normal. Three months 
after the operation he had gained forty-five 
pounds and looked the picture of health. On 
July 17, 1934 the hemoglobin was 83 per cent 
and the red blood count was 4,510,000. 


In 1929 Little, Zerfas, and Trusler'! 
reported a similar case. 


Their patient, a man of twenty-eight years, 
had been operated upon for appendicitis in 
1919. Soon after this there was an operation for 
intestinal obstruction and this was repeated in 
1921 and 1923. He suffered from loss of weight, 
periodic cramping attacks usually followed by 
diarrhoea, weakness, emaciation, and fullness 
of the abdomen. The red blood count was 
1,300,000; there were 4-8 per cent nucleated 
reds. These authors describe the findings as 
follows: “the jejunum high up had_ been 
anastomosed to the ascending colon, and the 
jejunum about 10 inches below the first 
anastomosis was united to the terminal ileum 
about 15 inches above the cecum. The entire 
small bowel between the first anastomosis and 
the cecum was enormously distended and 
thickened and filled with liquid bowel contents. 
Both anastomoses were undone and the open- 
ings in the cecum and terminal ileum were 


Christopher—Jejuno-colostomy 


JULY, 1935 


closed. A piece of upper jejunum with the two 
openings ten inches apart was excised and an 
end to end anastomosis was done.”’ The patient 
was improved but required further treatment 
for his anemia. 


Little, Zerfas, and Trusler believe the 
Witzel type of enterostomy to be prefer- 
able to the entero-enterostomy. Urmy, 
Ragle, Allen and Jones? report a case of 
beri-beri secondary to a short circuiting of 
the small intestine. Holm* believes any 
“sidetracked” ileum should be resected 
because of dilatation and ulceration. 

While these cases are evidence in favor 
of the wisdom of the external type of enter- 
ostomy entero-enterostomies will occasion- 
ally have to be done. It is of the utmost 
importance that the surgeon be familiar 
with the most approved means of intes- 
tinal localization, or in other words the 
manner of determining at operation what 
part of the small bowel is being examined, 
and its direction. The most thoughtful 
study of the anatomy of the small intestine 
with this end in view was done by Monks.+* 
Monks studied forty cadavers. He states 
that “‘in a general way it may be said that 
the uppermost third of the intestine usually 
occupies the large cavity on the left side of 
the abdomen, high up underneath the ribs; 
the middle third occupies the middle part 
of the abdomen and the left iliac fossa; and 
the lowest third helps to fill the pelvis 
and the right iliac fossa.’” (Monk’s zones, 
Fig. 2.) 

Monks enumerates the following char- 
acteristics of the high jejunum (Fig. 3); 
(a) relatively large caliber, (b) thicker wall, 
(c) valulae conniventes palpable by strok- 
ing, (d) surface of the intestine relatively 
vascular, (e) mesenteric vessels large, long, 
and straight and radiate from the depths 
of the mesentery directly to the intestine 
and which arise mostly from the primary 
arches deep in the mesentery, (f) spaces 
between the mesenteric vessels translucent 
or transparent, (g) less mesenteric fat 
than lower intestine. The lower ileum 
(Fig. 4) is characterized (Monks) by (a) 
somewhat smaller caliber than the jeju- 
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ium, (b) relatively thinner wall than 
‘ejunum, (c) valvulae conniventes few or 
sone, (d) surface of the intestine less 


WA 


Fic. 3. Diagram illustrating characteristics of high 
jejunum (see text). 


vascular than the jejunum, (e) more 
mesenteric vessels; fat reaches nearer to 
the intestine and little tabs of mesenteric 
fat project upon the bowel itself, (f) mesen- 
teric vessels, if they can be seen are “com- 
paratively short, small, and often more or 
less tortuous in their course’; they arise 
from secondary and even tertiary arches. 

The direction of the small bowel is 
determined by palpation of the root of the 
mesentery. The bowel is picked up between 
the thumb and forefinger, and a segment 
held thus by the two hands of an assistant. 
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The surgeon can then palpate the root of 
the mesentery and determine if it is 
straight, or if there is a twist in the 


Fic. 4. Diagram illustrating characteristics of low ileum 
(see text). 

mesentery. If the mesentery is straight, 

the duodenal end will be found to be 

cephalad and the ileac portion caudad. 
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ARTICLE OF DR. BARTLETT* 


lining is separated from the smooth muscle by 
stromatogenous tissue which with the epithe- 
lial lining gives the picture of endometrium. 
In other words, this is endometriosis involving 
the wall of the bowel. Because of the fact that 
the serosa is intact I do not think that this is an 
implantation affair but is rather a congenital 
deposit of endometrial tissue in the wall of the 
bowel.”’ 

Having received the pathological report the 
lollowing additional history was obtained from 
the patient; during the past two years she had 
noticed upon about half a dozen occasions a 
small amount of blood with her stool on the 
tirst day of a menstrual period. In all proba- 


bility this blood originated from the endo- 
metrial tumor of the sigmoid. On several other 
occasions not related to the menstruation she 
had seen a little blood but only with an 
extremely constipated stool, suggesting slight 
injury to the mucosa during defecation. 
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OLVULUS neonatorum is relatively 

uncommon. When it does occur it 

usually is the result of some mal- 
rotation or other congenital abnormality 
of the intestine. The presence of volvulus 
in infants during the first week and sub- 
sequent weeks of life has been reported. 
But this condition at birth is extremely 
rare. Such a case came under our observa- 
tion. I believe the extreme rarity and the 
need for prompt surgery warrants this 
report in the hope that it will stimulate 
interest and furnish additional data that 
will aid in early recognition of volvulus 
neonatorum. 


REPORT OF CASE 


Male infant, twenty hours old, was brought 
to Flower Hospital by ambulance. In view of 
marked edema of scrotum, perineal discolor- 
ation and swelling of abdomen, the infant was 
admitted to the urological service. The delivery 
was a difficult one, performed at home and 
from incomplete history apparently a breech 
presentation. The infant had vomited greenish- 
yellow fluid shortly after birth and since birth 
had been unable to retain fluids. All feedings 
were vomited and even small amounts of water 
could not be retained. 

On physical examination no abnormalities 
were found in the eyes, ears, throat, neck, head 
or chest. The abdomen was moderately dis- 
tended with edema extending from above the 
thighs to the outer edge of the abdomen reach- 
ing as high as the lower margin of the ribs. 
Marked edema of the scrotum as well as the 
penis was present (Fig. 1). Ecchymosis of the 
scrotum was noted at an aspiration site (per- 
formed before admission to hospital). A 
hyperemic area was noted around the sacrum. 
The kidneys were not palpable and the bladder 
was not distended. The abdomen was tym- 


panitic to percussion. No edema of extremities. 
No abnormal neurological findings. 

The infant continued to vomit and was 
unable to retain fluids. Temperature was 
normal. Rectal examination was essentially 
negative and a rectal tube failed to reveal 
passage of air. The child had two normal bowel 
movements while under observation. Disten- 
tion and discoloration of the scrotum increased 
and seemed to extend towards the perineum. 

Up to this time the infant had not voided. 
A No. 6 x-ray catheter was passed into the 
bladder without any difficulty, meeting no 
obstruction in the urethra. The urine obtained 
was clear and on examination showed a few 
crystals, coarsely granular casts, few pus cells, 
and moderate clumping. A blood count taken 
at this time showed hemoglobin 76 per cent 
with a normal red blood cell and white blood 
cell count. 

Examination of the bladder was made by 
means of a cystogram (Figs. 2, 3). Five cubic 
centimeters of 20 per cent sodium iodide were 
injected into the bladder. The bladder was 
normally visualized and regular in outline. 
The catheter was seen coiled on itself in the 
bladder. Same amount of contrasting medium 
injected was obtained on aspiration. This 
definitely ruled out vesical rupture. 

An incision was made into the scrotum to 
relieve the markedly distended and necrotic 
looking sac. The scrotum was found to be 
filled with serous fluid and there were numerous 
blood clots which were evacuated. Areas of fat 
necrosis were present. A similar incision was 
made on the opposite side of the scrotum, the 
area cleansed and iodoform gauze inserted. 
There was no evidence of hernia, or other con- 
genital abnormality. No sutures were used and 
a wet dressing was applied to the scrotum. 
Microscopic sections of the blood clot showed 
masses of red blood cells in which could be 
found the usual leucocytes, and fibrinous 
material containing leucocytes. 


* From Department of Urology, Flower Hospital. 
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Following this operative procedure the child 
oided and retained one feeding. Repeated 
omiting occurred and the child expired four 

jours postoperative. 

Autopsy performed by Dr. Alfred Angrist: 
General Appearance: The body is that of a 

white male full term infant twenty hours old. 

he skin is soft, pale and quite tense over the 
abdomen. The features are well formed. There 
is a cyanotic hue about the face. 

Head and Neck: The head is well formed and 
rounded. A brown frothy fluid is seen at the 
right nostril. The fontanelles are of character- 
istic shape, the anterior measuring 3 X 5 cm. 
The pupils are in mid dilatation, the right being 
somewhat larger than the left. The conjunctiva 
is clear. The right side of the face shows some 
lividity. The scalp is reflected and the brain 
exposed and removed in the usual manner. 
The brain is of soft consistency and intact 
throughout with no obvious gross unusual 
features. A superficial tear of small extent is 
found on the right side of the tentorium, and a 
similar tear involving the superficial fibers 
somewhat more extensive is found on the left 
side. A small amount of bloody fluid is visual- 
ized in this region with no extensive areas of 
hemorrhage or blood clot. 

Chest: The circumference of the chest in the 
region of the axillae is 23 cm. No excess of 
fluid is found in the pleural or pericardial 
cavities. Both lungs are removed and are found 
heavy in the dependent portions and upper 
lobes, but are vesicular. The right Inng weighs 
28.62 gm.; the left lung weighs 23.45 gm. The 
cut surface shows some blotchy, pale, slightly 
elevated areas in the heavier zones. A thin 
frothy fluid appears on pressure in small 
amounts. The beart is small, weighing 16.95 gm. 
The surface shows a pin-head sized petechial 
spot over the apex. On section the tricuspid and 
mitral valves show some pin-point reddish dots 
in the region of the line of closure. The ductus 
arteriosus and foramen ovale are found patent. 
Che thymus is unusually small, weighing 6.33 
em. with characteristic position and shape. 

Abdomen: The abdomen is moderately 
distended, the circumference in the region 
of the umbilicus measuring 29 cm. The mid-line 
incision reveals some free gas and 300 c.c. of 
cloudy yellowish fluid in the abdominal cavity 
ind shows the viscera all matted together by a 
‘ibrinous exudate, with the exudate extending 

ver the liver and spleen beneath the diaphragm, 


Wershub—Volvulus Neonatorum 


American Journal of Surgery I 29 
and over most of the parietal and visceral 
peritoneum. The individual loops of gut are not 
sasily made out because of the coating exudate. 


Fic. 1. 


Just to the right of the mid-line is found a 
bulky discolored mass of gut which superficially 
by its increased size, its brownish red dis- 
coloration and thick superficial film of exudate, 
first suggests an intussuscepting mass. This 
mass measures 7 X 2 X 1.5 cm. On section, 
however, the thick wall shows no included loop 
and the bulky size is found occasioned by 
altered bloody extravasation, and the incident 
marked induration and thickness of the wall. 
This mass is found to be the most dependent 
turn in several coils of a large volvulus mass, 
five coils of which are made out. The twisted 
gut loops are found to represent coils of 
proximal small intestine suspended through 
a space about 2 X 1.5 cm. in diameter, in the 
periphery of the mesentery. This area shows 
smooth thickened rounded edges, and several 
thickened and rounded, and some less firm and 
friable fresh bands of adhesions are found 
extending from some of the smaller less altered 
coils to some adjacent loops of small intestine, 
and between the involved loops of twisted small 
intestine, particularly in the region of the edge 
of the space. The mesentery is thickened and on 
section some enlarged lymph nodes are made 
out, and the great vessels at the root of the 
mesentery show characteristic relationship 
to the pancreas and duodenum. 

The lesser omental sac bulges forward with 
the foramen of Winslow occluded. On opening 
into the lesser cavity in the region of the fora- 
men of Winslow some serous fluid and gas 
escapes. The lesser omentum shows fibrinous 
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exudate and is thickened. The liver is large and 
covered by exudate which is thick in the region 
of the gall bladder. It extends within two 


Fic. 2. 


fingers of the umbilicus. On section it shows 
considerable reddish mottling and a greenish 
tinting. The stomach is small with some fibrin- 
like exudate on its surface. The pylorus ts firm, 
but not very large. The duodenum is dilated 
and some dilated loops of adjacent proximal 
small intestine are made out. The spleen is 
small weighing 9.85 gm. On section it has a 
diffuse dark red color. 

The transverse colon is contracted with the 
tenia coli prominent. The omentum is not much 
thickened, and is found to the left. The large 
bowel is seen to traverse the upper mid 
abdomen with the cecum quite high being 
1 cm. above the iliac fossa. The appendix is 
found curved and partially knuckled with part 
of its base retroperitoneal. Most of the cecum 
is extraperitoneal. A short ascending colon 
shows a wide base definitely retroperitoneal. 
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The hepatic flexure is low. All of the posterior 
peritoneum is found covered by exudate. Both 


adrenals are removed. The right adrenal 


Fic. 3. 


weighs 3.82 gm., the left 4.53 gm., and of 
characteristic shape though quite small. On 
section the characteristic markings of cortex 
and medulla are seen. The kidneys are in their 
usual anatomical position with some external 
lobulation. Both pelves are dilated and filled 
with some clear urine. The right kidney 
weighs 9.51 gm.; the left kidney weighs 8.74 gm. 
The urinary bladder is contracted and empty. 
The peritoneal surface is discolored and 
covered by yellowish exudate. The mucosa is 
puckered and shows definite blotchy areas of 
hemorrhage beneath the mucosa. The urinary 
tract is patent throughout, and shows no 
distortion and no evidence of rupture. 

There is a direct extension between the ab- 
dominal cavity and the scrotum through the 
unobliterative peritoneal canal. This channel 
is covered by shaggy exudate, and is traced 
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the testicle on the right side which it overlies. 
1e testicle and adjacent tissue of the scrotum 
this side show marked bluish black dis- 
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coloration and seem large. The skin surface 
also shows similar blackish discoloration. A 
recent incised wound is found in the scrotum. 
No similar broad peritoneal channel is found 
on the left side. The testicle and adjacent tissue 
on this side show similar very marked hemor- 
rhagie discoloration and induration. The penis 
s rather large in diameter at the base. 
Extremities: The extremities are well formed. 
‘he right thigh is somewhat larger than the 
eft, the circumference in the mid thigh region 
‘ing 11 cm. on the right and g cm. on the left. 
‘he left and right calves measure 7 cm. in 
rcumference. The lower epiphysis of the right 
mur shows an ossification center measuring 
>.5 mm. in diameter. 
Tbe Anatomico-Pathological Diagnosis is: 
efective mesentery with congenital adhesions 
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tonitis; bronchopneumonia; 


American Journal of Surgery 


with herniation and vulvulus of small intestine 
with intestinal obstruction and general peri- 
marked 


passive 
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congestion of viscera; tentorial tears, super- 
ficial, eechymosis and hematoma of scrotum; 
recent surgical wound of scrotum. 

Cause of Death: General peritonitis following 
volvulus. 


PATHOLOGICAL CONSIDERATION 


Volvulus is a condition caused by some 
loop of the intestine revolving around its 
mesenteric attachment leading to strangu- 
lation and intestinal obstruction. 

Volvulus neonatorum is usually the 
result of some intestinal maldevelopment 
or congenital anomaly in which the whole 
midgut loop is twisted and in which the 
site of obstruction is the third part of the 
jejunum. Dott says: 


In this condition the normal rotation of the 
midgut fails to occur during development. In 
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consequence of this the mesentery fails to 
acquire its secondary attachment to the pos- 
terior abdominal wall, and the entire small 
intestine and right half of the colon depend as a 
mass from a narrow pedicle at the origin of the 
superior mesenteric artery. The condition 
obviously predisposes to a volvulus of this 
enormous extent of bowel. The accident usually 
occurs within a few days of birth probably as a 
result of the first peristaltic efforts of the 
intestine in response to feeding. 


In our case there was no evidence to 
show any abnormality of rotation. The 
large bowel had normal attachment with 
normal relationship at the root of the 
mesentery. The volvulus mass was found 
to consist of five coils of intestine herniated 
through a defect at the periphery of the 
mesentery. The presence of extensive 
fibrinous general peritonitis suggests that 
the condition had been present for some 
time before birth. 


CLINICAL AND ROENTGENOLOGICAL 
CONSIDERATION 


From a diagnostic point of view the 
handling of this case presented many 
problems. It was the opinion of the 
pediatric service that the perineal and 
abdominal swelling was probably due to 
urinary extravasation as a result of some 
congenital malformation of the bladder 
or urethra; or as a result of injury during 
birth. The possibility of an _ intestinal 
obstruction was considered but argued 
against by the fact that enemas produced 
bowel movement. The edema of the 
scrotum and lower abdominal wall favored 
a diagnosis of cellulitis from extravasation. 

Prior to incision and drainage of scrotum 

cystograms were made in an attempt to 
definitely rule out the possibility of a 

ruptured bladder or congenital vesical 
abnormality. Figure 1 shows marked swell- 
ing of scrotum and edema of abdomen as 
well as distended abdomen. Figure 2 is a 
plain x-ray plate with catheter in bladder. 
Figure 3 shows the cystogram. In both 
Figures 2 and 3 an intestinal obstruction 
was suspected because of distended loops 
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of gut in one portion with absence of 
aeration in gut distal to distended loops. 
As a rule this can be accepted as pathogno- 
monic of intestinal obstruction. Because 
of lack of roentgenological material of 
infants of this age no definite conclusions 
could be drawn. 

In an effort to draw some comparison 
between the normal and abnormal several 
plain x-ray plates were taken of infants 
ranging in age from twenty-four hours to 
forty hours. Roentgenological interpreta- 
tion of case reported (Fig. 3) is as follows: 
Markedly distended gut of central and 
upper part of abdomen. There is an absence 
of aeration in the intestinal tract in the 
lateral and lower portions of the abdomen 
and complete absence of air below the 
iliac crests. The distended loops are con- 
siderably larger than normal. The collec- 
tion of air below the left diaphragm is 
probably stomach. There is considerable 
bulging of soft tissues in lumbar region. 

Roentgenological comparison of normal 
abdomen as illustrated by Figure 4 is as 
follows: Distribution of air in gastro- 
intestinal tract of a normal infant forty 
hours old. Large oval collection of air in 
left upper quadrant is stomach. Air 
throughout remainder of intestinal tract 
shows no distended loops of gut. Air 
extends to lateral limits of soft tissues of 
abdomen as compared to absence of this 
in Figures 2 and 3. 

Figure 5 is a photograph of the autopsy 
specimen showing the stomach, small 
intestine, cecum, ‘appendix, and volvulus 
mass with adherent band. 


SUMMARY 


A case of volvulus neonatorum is re- 
ported. The obstruction was caused by a 
herniation of several loops of small intes- 
tine through a rent in the mesentery 
with the formation of a volvulus. Since 
the diagnosis of volvulus neonatorum is 
often difficult and the symptoms complex, 
roentgenological data are furnished as a 
further aid in diagnosis. 

[For References see p. 135.] 


PREVESICAL ABSCESS 
FOLLOWING ACUTE MASTOIDITIS* 


Leo G. GOLDBERG, M.D. 


Assistant Attending Urologist, Long Island College, Coney Island and Jamaica Hospitals 


JAMAICA, N. Y. 


INCE Retzius, a Swedish anatomist, 
S described in 1858 the anatomy of 

the lower abdominal wall and pre- 
vesical space, better known as the “space 
of Retzius,” inflammation of this region, 
as a distinct clinical entity, has been 
reported by several authors. The causes 
of this condition are numerous and there 
have been several classifications made of 
the etiological factors involved. The most 
practical classification or grouping of 
these factors seems to be as follows: 
(1) trauma; (2) extension from diseases of 
the neighboring organs as the bladder, 
prostate, urethra, uterus, and pubic bones, 
and (3) metastasis from some distant 
focus of infection. The case to be described 
belongs to the third category. 


R. W., male, five years of age was seen in the 
urological clinic of Jamaica hospital on March 
6, 1933, complaining of difficulty in walking 
due to lower abdominal pain, and much 
difficulty and pain in starting the urinary 
stream. The symptoms began two days before 
the examination subsequent to his leaving the 
hospital where a bilateral mastoidectomy had 
been performed. For the preceding twenty-four 
hours the patient was able to void only a weak 
stream after prolonged straining at micturition. 

Examination revealed a hemispherical, firm, 
indurated, slightly tender mass in the supra- 
pubic region, elevating the mons veneris and 
penis. It was symmetrical in shape and re- 
sembled a distended bladder. The skin over it 
was freely movable. A small soft rubber cathe- 
ter was passed without difficulty and 5 ounces 
of crystal clear urine were obtained. This did 
not change in any way the shape or consistency 
of the mass. The rest of the abdomen was 
soft and not tender to touch. Rectal exami- 
nation also was negative. 


One month previous to this, the child had 
been admitted to the pediatric service with the 
diagnosis of a bilateral acute otitis media. 
Within two days, the infection involved both 
mastoids, and a bilateral mastoidectomy was 
performed at once. Cultures from both mas- 
toids showed a non-hemolytic streptococcus 
while a culture from the nose and pharynx 
produced a staphylococcus growth. The patient 
ran a slightly septic temperature, ranging from 
g9° to 102°F. for two weeks following the oper- 
ations. During the last week of his hospital 
stay the temperature varied from 100° to 
101°F. When discharged on March 4, 1933, two 
days before his re-admission, the temperature 
was 100°F., and physical examination gave 
negative findings. Although pain in the lower 
extremities had been complained of for a few 
days previous to his discharge, this was thought 
to have been due to disuse of the lower extrem- 
ities. A blood count taken five days before was 
15,000 W.B.c. with 71 per cent polymorphon- 
uclear and a low rod count (Schilling’s classifi- 
cation) of 7 per cent, practically within normal 
limits, and a hemoglobin reading of 60 per cent. 
At the second admission, the blood count was 
18,000 w.B.c. with an increase of the poly- 
morphonuclear leucocytes to 85 per cent and 
the rod count to 12 per cent. The hemoglobin 
at this time was 70 per cent, temperature 
102°F., and urinalysis was negative for abnor- 
mal findings. 

He was operated upon the same day, and a 
large, sharply defined abscess was found in- 
volving the entire prevesical space and the area 
anterior to and above the symphysis pubis 
(Fig. 1). About 5 ounces of creamy, yellowish 
pus which was under considerable pressure 
were evacuated. Culture of the pus showed it to 
contain a nonhemolytic streptococcus, similar 
to that found in the mastoids at the previous 
admission to the hospital. The nasopharynx 
again showed staphylococci. The abscess 


* From the Department of Urology, Jamaica Hospital. 
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cavity was found to be well walled off with no 
communication with any other organ or struc- 
ture. The periosteum of the adjoining pubic 


Fic. :. Drawing representing location of pus. 


bone Was intact. 

A diagnosis of prevesical abscess was con- 
firmed. This was considered to be metastatic in 
origin, secondary to the infection im the mas- 
toids. An uneventful recovery, except for a 
persisting purulent discharge from both mas- 
toid wounds took place and the patient was 
discharged ten days following his admission to 
the hospital. 


The prevesical space having been de- 
scribed in detail by each of the numerous 
authors reporting cases of infection of the 
prevesical space it suffices to briefly list 
its boundaries. This space, situated be- 
tween the two layers of transversalis fascia 
and in its lower part between the anterior 
bladder wall and symphysis pubis, is 
limited superiorly by the fusion of the two 
fascial lavers to the semilunar fold of 
Douglas, the lower edge of the posterior 
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sheath of the recti muscles which ends 
midway between the umbilicus and sym- 
physis pubis. Laterally, these two fascial 
layers unite with the aponeurosis of the 
transversalis and oblique muscles. Below, 
it is limited by the periprostatic aponeuro- 
sis of the true pelvic fascia. 


COMMENTS 


Complications following mastoiditis are 
legion, but no case of abscess of the space 
of Retzius could be found in the available 
literature. The bacteriological findings of 
a non-hemolytic streptococcus from both 
the mastoid and the prevesical abscess 
may be considered conclusive proof of the 
role of the blood stream as the route of 
infection. 

Englisch studied and tabulated cases of 
this type which he called idiopathic 
prevesical inflammation. He found 23 
cases in the literature and added 10 more 
from his own experience. He explained 
these on the basis of blood stream infection 
from some distant focus although in most 
cases he could not locate the original 
source. 

Myer reported 2 cases of primary abscess 
of the abdominal wall, one in the hypo- 
gastric region. The etiology of this latter 
case was explained on the basis of a 
hematoma formation from a_ ruptured 
blood vessel caused by a violent straining, 
followed in turn by secondary infection. 

Diagnosis depends on the presence of a 
symmetrical mass in the suprapubic re- 
gion resembling an over-distended bladder 
which remains unchanged after the bladder 
has been emptied by catheter. There is 
usually constant abdominal pain, but this 
may range from a dull heavy feeling in 
the lower abdomen to a most severe and 
unbearable pain. Some disturbance in 
micturition is generally present due to 
pressure of the abscess on the bladder. 
In this case, difficulty and pain in starting 
the stream was complained of. Another 
symptom which may be of diagnostic aid, 
also mentioned by Culver and Baker, 
is the restriction of motion of the hip joints 
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roduced primarily by the abdominal 
pain. 

The prognosis of these cases, caused by a 
|,lood-borne infection, is good if drainage 
instituted. Englisch reported 4 deaths 
out of 33 such cases, each of which was due 
to rupture into the peritoneal cavity with 
purulent peritonitis. Not one of those pa- 
tients underwent operation. Seven under- 
went incision and drainage with recovery. 
The remainder either opened spontane- 
ously (12 cases) or subsided completely 
without operation (14 cases). 


SUMMARY 


A case of prevesical suppuration follow- 
ing an acute bilateral mastoiditis is re- 
ported. A significant finding is the presence 
of a non-hemolytic streptococcus in both 
the mastoids and the prevesical abscess. 
This definitely places the primary cause as 
a blood-borne infection. The greater pro- 
portion of cases is usually classified under 
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urinary origin due wither to trauma or 
direct extension of infection from the 
adjacent organs. In the others, the etio- 
logical factor is undiscovered, the earlier 
contributors to the literature having listed 
them as idiopathic. To our knowledge no 
case following a mastoid infection has been 
previously reported. 
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SARCOMA OF THE CERVIX UTERI* 


Gerorce H. RomserG, M.D. 


WHITE PLAINS, N. Y. 


ECAUSE of its rarity, but few cases 

of sarcoma of the cervix uteri have 

been reported. Veit, in 1867, de- 
scribed the first case in the literature. 
Momigliano, in 1926, after an extensive 
review of the literature stated that, includ- 
ing his own case, there were only 17 genuine 
primary sarcoma of the cervix uteri on 
record. Martzloff is of the opinion that 
many cases reported as primary sarcoma 
of the cervix are based on insufficient 
evidence, and that the diagnosis should 
not be accepted without due _ reserve, 
except under ideal conditions, such as 
proper histological study and adequate 
follow-up. Lockyer gives an_ excellent 
review of the literature which should be 
referred to. 

Because of the meagre data available, 
only gross estimates of the incidence of 
sarcoma cervix uteri can be given. Frankl 
gave the following figures on uterine 
tumors taken from records covering the 
years 1908-1923: fibromyoma 1878; car- 
cinoma 1036 (corpus I1I7, cervix 919); 
sarcoma 46. 

The proportion of sarcoma to carcinoma 
of the uterus is usually put at 1:40 (Graves, 
Bunter). 

Sarcomatous degeneration of myomata 
of the uterus varies from 1 to 2 per cent 
(Martin, Fehling). 

Kelly and Cullen, in a series of 1674 cases 
of myoma uteri, found 17 Instances of 
sarcoma of the corpus uteri and 2 cases 
of sarcoma of the cervix. (Both these 


latter growths were discovered in the 
cervical stumps which were left following a 
previous hysterectomy.) Vogt found the 
proportion 28 sarcoma of the corpus to 
2 sarcoma of the cervix, and Meyer, 
in his report, found 29 sarcoma of the 
corpus to 1 sarcoma of the cervix. 

These figures clearly show the pre- 
ponderance of corporeal over cervical 
sarcoma. The proportion is similar to that 
of corporeal and cervical benign myomata. 
It is interesting to note that this proportion 
is exactly the opposite relating to cor- 
poreal and cervical carcinoma. 

Sarcoma of the uterus occurs most 
frequently at about the menopause, while 
sarcoma of the cervix occurs usually 
before the twentieth year or after the 
menopause (Williams). 

There is no general agreement as to the 
histological classification of sarcomata of 
the cervix uteri. The one most usually 
accepted is that given by Martzloff who 
lists two varieties: (1) the grapelike or 
racemose type of tumor which suggests 
hydatidiform mole, and (2) an indefinite 
group where the lesions in the gross are 
polypoid or localized to the lips of the 
cervix. The histologic picture in the first 
variety resembles myxoma and in the 
second group presents often a variable 
and diverse appearance, even in the same 
tumor. Spindle-cell, round-cell, melano- 
sarcomatous and angiosarcomatous struc- 
ture can be recognized. 


* Presented at the Conference of the American Association for the Study of Neoplastic Diseases, Washington, D. C. 
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The symptoms of sarcoma of the cervix 
eri are variable, but in general resemble 
trose of carcinoma of the cervix. The 
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was a history of occasional gall-bladder attacks 
with associated jaundice. The last attack 
occurred several months ago. She had been 


Fic. 1. Photomicrograph showing spindle-cell growth 
which has a vascular stroma alternating with loose 
edematous areas. 


grape-like tumor of the cervix (sarcoma 
botryoides) grows rapidly, while the leio- 
myosarcoma grows much less rapidly. 
Sarcoma of the cervix shows a marked 
tendency to invade by direct continuity. 
It may involve the vaginal mucosa and 
penetrate the vesicovaginal or rectovaginal 
septa and then invade the parametrium 
and the corpus uteri. Metastases to distant 
organs are rare, but they have been noted 
in the ovaries, the mesentery, the parietal 
peritoneum, the lungs, the bones and the 
brain. The average duration of life is 
placed at two years. 


CASE REPORT 


E. L., a white woman, thirty-two years of 
age, was admitted into the Sinai Hospital 
(Saltimore), on April 1, 1933, complaining of 
regular vaginal bleeding and a foul discharge 

-four months’ duration. For the past year 

e had received antiluetic treatment. There 


Photomicrograph showing another field of 
somewhat denser pattern. 


3. 


married for nine years, but had never been 
pregnant. Two years ago she weighed 245 
pounds. Since then, she has lost 20 pounds. 
There was a family history of pulmonary 
tuberculosis, her father and three siblings 
having died of this disease. 

Physical Examination. Temperature 102°F., 
pulse 120, respiration 24, blood pressure 130/60. 
The patient was a very obese female who looked 
older than the stated age. She did not appear 
acutely ill. There was no general lympha- 
denopathy. Her teeth were in poor condition 
and the gums showed pyorrhea. The tonsils 
were enlarged. The heart was slightly enlarged 
to the left. A loud systolic murmur was heard 
over the aortic area. There were a few rales 
heard posteriorly at the bases of the lungs. The 
abdomen was pendulous. The pelvic exami- 
nation revealed a large, sloughing, ulcerated 
area involving the inner rim of the cervix. 
The edges and base were irregular and in areas 
had a papillomatous appearance. The diameter 
of the ulcer was 114 inches and the depth 
about 1 inch. It was covered with a foul- 
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smelling, dirty discharge. The uterus and 
adnexae were negative. The rectal exami- 
nation was confirmatory. 


Fic. 3. High power photomicrograph showing hyper- 


chromatic and vesicular nuclei with a number of 


mitotic figures. 


Laboratory Examination. Urine negative. 
P.S.P. 55 per cent. Hemoglobin 55 per cent. 
R.B.C. 2,790,000. W.B.C. 14,550. P.M.N. 66 per 
cent. Blood Wassermann: 4+. Blood chem- 
istry: normal. Sedimentation time: eight 
minutes. 

Preoperative Diagnosis. 
uteri. 

Operation. On April 13, 1933, the cervical 
tumor was excised with the electrocautery. 
The growth extended almost to the internal os. 
A Percy cautery was used to coagulate deeply 
into the tissues and electrocoagulation was 
used to control the bleeding. The convalescence 
was uneventful and the patient was discharged 
from the hospital on April 19, 1933. She then 
received a course of radium! and deep x-ray? 
therapy. Following the radium therapy, she 
developed a vesicovaginal fistula in the upper 
third of the vagina. Ferrari reported a similar 
experience. 


Cancer of the cervix 


! A total of 2100 mg. hr. was given. 

2 A complete pelvic cycle through six portals of entry 
was given, using the short-wave technique and double 
dose; total of 4052 r. 
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Follow-up Notes. Check-up physical exami- 
nation almost one and a half years later shows 
the patient to be in good general health with no 
evidence of local recurrence of the growth. Her 
only troublesome symptom is dripping of urine 
through the vagina. 

Microscopic Examination. The section of 
the cervical tissue removed shows a spindle- 
cell growth which has a vascular stroma alter- 
nating with loose edematous areas. On one 
margin, the lesion shows ulceration and infec- 
tion. The tumor proper is made up of inter- 
lacings and bundles of elongated cells with 
hyperchromatic and vesicular nuclei, many of 
which show mitotic figures. Most of the nuclei 
are markedly elongated. The cytoplasm of the 
cells is granular and shows numerous wavy 
processes, which because of their branchings 
and occasional longitudinal extensions can be 
identified as myofibro. None of these fibrils 
show cross striation and there is no definite 
beading, which is more consistent with the 
diagnosis of leiomyosarcoma. The small amount 
of cytoplasm surrounding the nucleus is also 
against the diagnosis of rhabdomyosarcoma. 

Diagnosis: Leiomyosarcoma of the cervix 
uteri. 

The accompanying photomicrographs show 
the detailed structure of the growth. 


DISCUSSION 


Two aspects of this case warranting 
further discussion are (1) the type of opera- 
tion employed and (2) the treatment of 
the vesicovaginal fistula. The radical ab- 
dominal hysterectomy had usually been 
advised in cases of this sort, followed 
by radium and deep x-ray therapy. In 
this case, the marked obesity of the 
patient together with the poor general 
condition and the apparent localization 
of the process within the cervix decided us 
against hysterectomy. A local excision 
with the electrocautery and electrocoagula- 
tion by the Percy method was done. This 
was followed by the radium and deep 
x-ray therapy. As to the second aspect, the 
vesicovaginal fistula, it had been decided to 
wait until the tissues had been restored 
to a more normal condition before consider- 
ing the closure of the fistula. 
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SUMMARY 


The case of a thirty-two year old white 

yman with sarcoma of the cervix uteri is 
presented. Treatment consisted of cervical 
excision with the electrocautery followed 
by a course of radium and deep x-ray 
therapy. The follow-up examination one 
and one-half years later reveals no evidence 
of recurrence. A vesicovaginal fistula devel- 
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oped following the radium therapy. Her 
condition is much improved. Histopatho- 
logical examination shows the tumor to 
be a leiomyosarcoma. 


I am indebted to Dr. Emil Novak for his 
criticism of this paper and to Mr. Edward 
Walker of the Surgical Pathology Laboratory, 
Johns Hopkins University, for the excellent 
photomicrographs. 
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INGUINAL HERNIA WITH INCARCERATED OVARY 
AND TUBE 


INFANT OF SIX WEEKS 


Lestie V. RusH, M.D., F.A.C.S. AND H. Lowry Rush, M.D., F.A.C.S. 


Surgeon, Rush’s Infirmary and East 
Mississippi State Hospital 


Surgeon, Rush’s Infirmary; Visiting Sur- 
geon, East Mississippi State Hospital 


MERIDIAN, MISS. 


M. J. W., female, aged six weeks, was referred 
to Rush’s Infirmary November 1, 1933 by 
Dr. W. J. Barber of Butler, Alabama because 
of a swelling in the left inguinal region. 

The presence of the mass was first noticed 
by the mother while bathing the baby eight 
hours before admission. The mother was 
insistent that it had not been present previous 
to that time. The baby had been moderately 
fretful during the day. Her birth had been 
normal and she was well developed and well 
nourished. A mass 3 X 2 X 2 cm. was palpable 
in the line of the left inguinal canal. This 
tumefaction was ovoid, firm to the feel, non- 
fluctuant and freely movable. Intense crying 
caused a slight bulging of this area with an 
enlargement of the mass, giving the finger the 
impression of a fluid-filled sac containing a 
solid object. This mass was not reducible. A 
diagnosis of inguinal hernia with incarcerated 
ovary was strongly suggested and immediate 
operation was decided upon. 

Operating Procedure and Findings: Under 
ether anesthesia with no preoperative medica- 
tion a 11% inch incision was made slightly 
above and parallel to Poupart’s ligament. The 
hernial sac was found protruding through the 
external ring and external to the fascia of the 
external oblique muscle. The sac was adherent 
to fascia of the external oblique with small 
fibrous trabeculae extending into the sur- 
rounding adipose tissue. The sac was freed and 
opened and found to contain the left fallopian 
tube and ovary. The ovary was edematous 
and the tube adherent to the sac on the medial 
side. The fibers of the external oblique were 
split in their axis. The small internal ring did 
not permit reduction, making it necessary to 
enlarge the ring by splitting upward and 
laterally. The peritoneum was closed by suture 


above the neck of the sac. Because of their 
minuteness it was difficult to identify the 
various anatomical structures. The internal 
oblique muscle was thin and Poupart’s liga- 
ment identified with difficulty. The conjoined 
tendon and internal oblique muscle was 
fastened to the fascia of the external oblique 
close to Poupart’s ligament by mattress 
sutures of No. 0 chromic catgut. The external 
oblique fascia was overlapped with mattress 
sutures of the same material. A lock stitch of 
No. 00 plain catgut was used to close the skin 
and the wound covered with skin glue. After 
allowing it a few minutes for drying a sterile 
dressing was applied. 

To safeguard the wound from contamination 
by urine an absorbent perineal pad was 
applied and changed very frequently. 

The patient’s recovery was uneventful and 
she was discharged from the hospital on the 
tenth postoperative day. 


DISCUSSION 


We feel that the report of this case is 
warranted both because of the nature of 
the affection and the age of the patient. 
The hernia here described is believed to 
have been direct, but due to the small 
incision and the Lilliputian dimensions of 
the various structures the diagnosis could 
not be made accurately. It is of interest, 
however, that the sac was adherent to 
surrounding tissue and the failopian tube 
was adherent to the inner surface of the 
hernial sac. These points bear out very 
strongly indeed the congenital origin of 
inguinal herniae. 
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EPITHELIOMA FOLLOWING CHRONIC PARONYCHIA 


IsipORE SILVERMAN, M.D. 


Assistant Surgeon, Kings County Hospital 


BROOKLYN, N. Y. 


ALIGNANT lesions of the skin 
offer an excellent opportunity for 
diagnosis and study in their earli- 

est stages. A benign lesion may be watched, 

its response to treatment studied, and 
biopsies taken whenever desired to confirm 
the diagnosis. 

I had the opportunity of following such 
a case at the Out-Patient Department of 
the Jewish Hospital, in Brooklyn, over 
a period of two and a half years, from one 
of its earliest stages, a chronic paronychia, 
to its present stage of typical squamous 
cell epithelioma. A biopsy done within 
one year of the onset of the lesion revealed 
no evidence of malignancy, but another 
a year and a half later revealed a typi- 
cal prickle cell epithelioma with pearl 
formation. 

The following is a brief resume of the 
case from the time of admission. Figures 
1 and 2 are of sections made from each 
biopsy specimen. 


A. 


B. B., female, aged seventy, presented herself 
at the Dispensary of the Jewish Hospital, 
Brooklyn, on September 28, 1931 with a 
lesion of the right thumb beneath and lateral 
to the nail. She gave a history of having stuck 
a fish bone under her nail about six months 
previously which was followed by an infection 
that failed to heal even after removal of the 
nail. On examination, the medial surface of 
the nail was found to be cut away, and in the 
paronychial groove there was excessive granu- 
lation tissue and a slightly purulent discharge. 

An x-ray taken at that time showed slight 
osteoarthritic changes of the interphalangeal 
articulations, but no evidence of osteomyelitis 

r foreign body. The lesion appeared to be 
‘thing more than a chronic paronychia 
nd the nail was removed under novocaine 
nesthesia. For ten days the wound seemed to 
eal rapidly, but then a slight discharge 


appeared which persisted for several weeks in 
varying quantities. During this time the nail 
was again removed. As many cases of chronic 
paronychia respond well to small suberythema 
doses of x-ray the patient was referred for 
treatment on February 12, 1932 and was given 
superficial radiation to the site of the lesion, 
using 86 kv., 5 ma., at a distance of 25 cm. 
for 45 sec., no filtration. This is approximately 
one-third of an erythema dose. Two weeks 
later this treatment was repeated. 

On April 1, 1932 the entire nail was once 
more removed and there was noted the 
presence of exuberant granulations in the 
paronychial groove. A biopsy of the lesion 
including a portion of the surrounding skin was 
taken, and the nail bed explored for foreign 
body, but none was found. The report of the 
biopsy read as follows: “‘specimen consists 
of a portion of skin with atrophy of the 
epidermis and marked fibrosis of the sub- 
cutaneous tissue. There is no evidence of 
malignancy.” 

On April 11, 1932 the patient received a 
third treatment with x-ray, this time receiving 
one-half of a skin erythema dose. On April 
27, 1932 she returned with a recurrence of the 
lesion and was referred for ultraviolet therapy 
where she received several courses of treatment 
over a period of seven months without perma- 
nent result. 

On June 21, 1933 an x-ray of the thumb was 
taken which showed no evidence of malignant 
disease or osteomyelitis. The patient was 
again referred for small doses of x-ray and on 
June 27 and July 17 received a treatment of 
one-third of an erythema dose. Improvement 
was slight, and on November 6, 1933 another 
biopsy was done which revealed a_ typical 
squamous cell epithelioma. The pathologic 
report read as follows: “Small piece of tissue 
which appears to be skin that has undergone 
ulceration. Microscopic examination shows 
squamous cell carcinoma of Grade 1.” 

As squamous cell epithelioma does not 


always respond satisfactorily to radiation 
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therapy, amputation was suggested, but this 
the patient refused to permit. She was therefore 


referred for heavy x-ray therapy and on 


Fic. 1. Section of biopsy specimen from chronic 
paronychia of one year’s duration. No evidence of 
malignancy. 


November 23, 1933 received an exposure of 
25 min. by the same technique as before. On 
January 12, 1934 the radiologist noted that 
the lesion appeared definitely healed and that 
the patient was discharged to the dispensary 
for observation. 

On June 25, 1934, five months later, the 
patient came in with a recurrence of the lesion. 
There was considerable crusting at the side 
and distal end of the nail and under the 
crusts was a friable surface resembling granula- 
tion tissue which bled easily. There was no 
evidence of the induration or piling up of 
epithelium one sees with squamous cell 
epithelioma. 

This case is significant because primary 
epithelioma of the extremities is extremely 
rare. The vast majority of cutaneous 
carcinoma occur above the level of 
the clavicle. My interest in this subject 
was stimulated a few vears ago when I 
made a study of a series of 19 cases of 
epithelioma of the lower extremities and 
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the relation of chronic varicose ulcer to 
their etiology. At that time the conclusion 
was reached that chronic ulceration over 


Fic. 2. Section from biopsy specimen from same region 


eighteen months later, showing typical squamous 
cell epithelioma with pearl formation. 


prolonged periods of time played only a 
minor role, if any, in the causation of 
cancer, since only 4 of the 19 cases reported 
had a history of chronic ulcers of several 
years’ duration before malignant changes 
took place, whereas during the same 
period over 1000 patients with chronic 
leg ulcers were admitted to the hospital. 
The same conclusions had been recorded 
previously by Gottheil,? Grosser,* Gant,‘ 
and DaCosta.* 

It is generally conceded that chronic 
irritation is only one factor in initiating 
malignant processes in tissues. It is very 
likely that another factor is the presence 
of an adequate blood supply. In the case 
of chronic ulcers of the lower extremities 
the persistent irritation of the lesions over 
periods of months and years may be sufli- 
ciently offset by the defective blood circu- 
lation in the affected part. 

[Concluded on p. 15 
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COMPOUND FRACTURE COMPLICATED BY PROLONGED 
STREPTOCOCCUS AND STAPHYLOCOCCUS 
SEPTICEMIA, WITH RECOVERY* 


Dean C. Moore, M.D., F.A.C.S., ARTHUR B. BLINN, M.D. AND 


EAST ORANGE, N. J. 


Warp J. MacNEAL, M.D., F.A.C.P. 


Junior Staff Member, Essex County 
Homeopathic Hospital 


Professor of Pathology and Bacteriology, New York Post-Graduate 


shown repeated positive blood cul- 

tures of hemolytic streptococcus is 
not uncommon and the recovery of a 
patient after repeated reliable positive 
blood cultures of staphylococcus is no 
longer a rare observation in modern 
medicine. However, when the blood stream 
has been invaded by both these microbes 
at the same time or in immediate succession 
during the same illness, the patient does 
not ordinarily recover. We are not aware 
of a previous recorded instance of success 
in the care of such a patient. This present 
report is intended to record such an 
example and also to suggest the value of 
certain modern means to combat these two 
common pathogenic agents of man. 


eee of the patient who has 


T. B. H., male, aged twenty-nine, a com- 
mercial airplane pilot of ten years’ experience, 
crashed on September 21, 1933, at the Newark 
Airport. His plane fell about 60 feet but only 
the pilot and co-pilot were injured. This 
patient, the co-pilot of the plane, was found 
unconscious. He was removed at once to 
St. James Hospital, Newark, where roent- 
genologic examination was made and surgical 
treatment of a compound fracture of the right 

nkle was given (partial astragalectomy) 
and a plaster dressing applied. At this time 
‘he patient received a prophylactic dose of 

500 units of anti-tetanic serum and a pro- 

ivlactic dose of anti-serum for gas gangrene. 


Medical School and Hospital, Columbia University 


NEW YORK CITY 


On September 29, 1933, the patient was 
transferred to the Homeopathic Hospital of 
Essex County, East Orange, N. J., where 
he was subsequently treated by Dr. Moore 
and Dr. Blinn. At this time there was ecchym- 
osis about the right eye with a hemorrhage 
in the sclera; laceration of the lower lip inside 
the mouth; fracture of the nose; contusion 
of the right side of the head; abrasions and 
superficial lacerations of both hands; excoria- 
tion over the right superior iliac spine; abrasion 
and laceration of the left knee; open fracture 
of the right ankle which had been operated 
upon; urticarial wheals on right arm, shoulder 
and left leg (probably from anti-tetanic serum). 

Progress was satisfactory until September 30, 
when the ankle became painful and three 
sutures were removed. On October 1 the 
ankle wound was actually sloughing and part 
of the plaster dressing was cut away and the 
ankle incision opened widely. The temperature 
and pulse rose. On October 2 the lower half 
of the right leg was red and swollen and the 
temperature reached 105°F. The plaster dress- 
ing was completely removed and a wet dressing 
applied. 

On October 3 the cellulitis of the lower half 
of the leg and foot was more severe. It was 
very painful. The wound culture at this time 
was positive for Cl. welchii. The patient was 
cyanotic part of the time. Early in the morning 
of October 4 he had a definite chill following 
which the temperature rose to 104.4°F. On this 
day he was transfused with 300 c.c. of blood 
and then, under gas-oxygen-ether anesthesia, 


lhe preparation and use of the bacteriophage has been made possible by a grant of the Josiah Macy, Jr. Founda- 
tion, New York. 
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Fic. 1. Abridged clinical record of T. B. H., injured September 21, 1933. On October 4, after a chill, he was trans- 
fused and the right talus bone was removed and the leg incised widely for drainage. On October 6 a blood culture 
was taken which subsequently gave a positive growth of Staphylococcus albus. Immediately after taking the 
blood for culture, a transfusion was given and this was followed by a chill. On October 8, the right heel was 
incised, a third transfusion given and there was a subsequent chill. On October 9 a blood culture was taken 
which remained sterile and after taking the blood for culture, 10 c.c. metaphen diluted with saline solution were 
given intravenously. On the next day the patient received a transfusion of 500 c.c. and staphylococcus broth 
bacteriophage into the ankle wound at 1:30 P.M. and at 9:30 P.M., and staphylococcus asparagin bacteriophage 
intravenously in ten doses from 3 P.M. to 9:50 P.M. to a total amount of 44.5 c.c. The local applications of this 
bacteriophage were continued several times a day until October 24 and small doses were given intravenously, 
3 ¢.c. at 1 P.M. and 3 c.c. again at 9:30 P.M. on October 11, 4 c.c. on October 12, October 13 and October 15. 

Blood cultures taken October 9 and October 11 remained negative and the blood culture taken October 13 gave 
growth of hemolytic streptococcus. On October 16, blood culture was taken and then a transfusion of 340 c.c. 
was given. Streptococcus serum was then administered, two small doses into the skin and then 4 c.c. intra- 
venously, followed by a rather alarming serum shock. On October 17 the foot was amputated under gas- 
oxygen anesthesia. On October 18 he had a generalized urticaria, apparently a serum rash and on October 19 
numerous petechial hemorrhages on the front of the thorax. Blood culture taken on this day again showed the 
streptococcus. Blood cultures taken just before transfusion on October 21 and 23 yielded only staphylococcus 
and the one taken on October 25 gave a mixed growth of both staphylococcus and streptococcus. Because of 
these findings the streptococcus serum was given in gradually increasing small doses, subcutaneously 2.2 c.c. 
and intravenously 1.75 c.c. on October 22, being discontinued because of mild anaphylaxis; also the staphyl- 
ococcus bacteriophage was given again intravenously, 2 c.c. on October 23, and thereafter daily with an 
occasional lapse to November 20 and subsequently at irregular intervals. Streptococcus bacteriophage was 
applied to the wound on October 25 and 26, October 31 and November 1. Streptococcus serum was injected 
subcutaneously on October 25 and almost daily thereafter to December 8 except for the week of November 17 
to November 23. 

Aspiration of the right knee on October 24 and again on November 6 and November 7 yielded pus containing 
streptococci and this knee was widely incised on November 8. Aspiration of the left hip on November 3 also 
yielded streptococcus pus and this hip was incised on November 6. The right hand was also incised on Novem- 
ber 6 and streptococcus pus obtained. The left buttock was incised on November 28 and streptococcus pus was 
obtained. Similar pus was found upon incision of the left leg on December 10. Blood cultures taken on October 
27, October 30, November 3, 8 and to all yielded staphylococci but the subsequent blood cultures taken on 
November 15, 21, 24, December 1, 6 and 12 remained consistently sterile. 


After December 26 the patient was out of bed almost every day. Transfusions were continued almost weekly. 
He was finally discharged from the hospital on March 23, 1934. 
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the remaining part of the astragalus was 
removed from the right ankle and the right 
leg was incised widely on either side and 
posterially from the ankle to half way up the 
leg; three Penrose tubes and three Dakin 
tubes were inserted through the surgical wound. 
In the afternoon he received 1000 c.c. of saline 
solution intravenously, following which there 
was some improvement of the pulse. However, 
he remained cyanotic. In the evening he was 
given another liter of saline solution intrave- 
nously. The wound‘cultures of October 4 showed 
Cl. welcbii, Staphylococcus albus and Esch. 
coli. No crepitus was elicited in the soft tissues 
of the leg or ankle. The condition remained 
rather desperate during the day and the follow- 
ing day he received saline solution and also 
glucose solution intravenously. On October 5, 
six ampoules of pyo-phage (Anglo-French) 
were applied to the ankle incision. On October 6 
he seemed somewhat better. Three more 
ampoules of pyo-phage were injected through 
the Dakin tube. A blood culture was taken and 
a transfusion of 400 c.c. followed by 500 c.c. 
of saline solution was given shortly after noon. 
Glucose and saline solution were given intra- 
venously at 10:30 P.M. Following this the 
patient had a chill which lasted half an hour. 
At midnight three more ampoules of pyo-phage 
were introduced into the ankle wound. On 
October 7 after consultation with Dr. Edgar 
Burke the wound of the foot was irrigated with 
peroxide; the intravenous saline was continued. 
On October 8 the patient was slightly irrational. 
At 11:30 A.M. he was given a transfusion and 
further incisions were made into the right 
ankle and right heel under gas-oxygen anes- 
thesia. Two more Penrose tubes were inserted. 
Following this there was a chill lasting twenty 
minutes. The edema of the leg, however, 
seemed to have diminished somewhat and at 
11 p.M. the condition seemed to be very much 
improved. 

On October 9 continuous irrigation of the 
ankle with peroxide through the Dakin tube 
was instituted. The wound was sloughing. The 
blood culture of October 6 was reported posi- 
tive after seventy-two hours, the organism 
being Staphylococcus albus. At 8:30 P.M. a 
second blood culture was taken and following 
this 10 c.c. of metaphen (Abbott Laboratories) 
diluted with 40 c.c. of normal saline solution 
was given intravenously, followed by 1000 c.c. 
of saline solution intravenously. On October 10 
he was given a transfusion. A considerable 
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amount of sloughing material was removed 
from the ankle incision by the peroxide 
irrigation. At 1 P.M. saline irrigation of the right 
foot was substituted for the peroxide. 

Meanwhile the blood culture of October 6 
had been sent to the Department of Pathology 
and Bacteriology of the New York Post- 
Graduate Hospital and staphylococcus bac- 
teriophage in broth for local application to 
the wound and in the asparagin medium for 
intravenous injection had been obtained. The 
bacteriophage was applied locally through 
the Dakin tube at 1:30 p.m. and again at 
9:30 p.M. The asparagin bacteriophage was 
injected intravenously as follows: 5 c.c. of 
1-10 dilution at 3 p.M., 1 c.c. of the undiluted 
bacteriophage at 3:35 P.M., 2 C.c. at 4:20 P.M., 
3 at 5 P.M., 4.C.C. at 5:40 P.M., 5 at 
6:25 P.M., 6 ¢.c. at 7:05 P.M., 7 ¢.c. at 8:10 P.M., 
8 c.c. at 8:45 P.M. and 8 c.c. at 9:50 P.M., making 
a total of 44.5 c.c. in divided doses. There was 
no chill nor any definitely recognizable reaction. 
However, at about 8 p.m. the patient became 
restless and complained of feeling chilly and 
the veins appeared quite collapsed. At 8:10 P.M. 
the temperature reached 105°F. and the blood 
pressure was 108/46. 

On October 11 and 12 he seemed improved. 
The local and intravenous use of bacteriophage 
was continued as is indicated in the chart. The 
blood culture which had been taken on October 
g as well as the one taken on October 11 
remained sterile. At this time his total red 
blood count was 3,780,000 and his hemoglobin 
(Sahli) 74 per cent. 

On October 13 a transfusion was given after 
taking a blood culture and this blood culture 
subsequently gave a growth of hemolytic 
streptococcus. The validity of the positive 
blood culture of October 6 was therefore called 
into question, especially because the staphy- 
lococcus is so frequently present on the skin 
that a single blood culture yielding this 
organism cannot always be accepted as con- 
clusive proof of a bacteremia. However, inas- 
much as there were abundant staphylococci 
in the wound, the local application of staphy- 
lococcus bacteriophage was continued.* The 
intravenous bacteriophage, however, was dis- 
continued temporarily on October 15. After 
the recognition of a positive blood stream 


*A remarkable feature of the local bacteriophage 
therapy was the rapid separation of large portions of 
sloughing tissue, literally in sheets, following its 
application. 
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ection with hemolytic streptococcus it was 
de ided to administer anti-streptococcus serum 
to the patient. This was undertaken with 
considerable apprehension on account of the 
inection of horse serum for tetanus immedi- 
ately after the accident. Hypersensitiveness 
of the patient was to be expected. The con- 
centrated anti-streptococcus serum of the New 
York State Department of Health was used. 
Two drops were injected into the skin and after 
a half an hour this was followed by a dose of 
0.5 c.c. subcutaneously. There was a mild local 
reaction. Forty-five minutes later 4 c.c. of the 
serum diluted with salt solution were slowly 
injected into the vein. The patient presented 
signs of severe anaphylactic shock, became 
restless and cried out with pain and his pulse 
became imperceptible. He became very cyanotic 
and dyspneic and expectorated watery mucus. 
Oxygen, adrenalin and coramine were given 
immediately. The critical condition persisted 
for about fifteen minutes and then gradually 
subsided but the pulse remained weak and the 
patient remained very pale. At 9:30 P.M. 
the blood pressure was 90/60 and the cir- 
culatory weakness continued until midnight. 

On October 17, however, the patient seemed 
somewhat better although his condition was 
regarded as desperate. Following another blood 
transfusion the right foot was amputated on 
the afternoon of this day. 

On October 18 the blood culture taken two 
days before was found to be positive with 
hemolytic streptococci. The patient was there- 
fore given some more anti-streptococcus serum 
very slowly. After about 0.1 c.c. of serum 
diluted with salt solution had been injected, 
the patient complained of pain and burning 
in the eyes, nose and throat and seemed to be 
developing a mild anaphylactic shock. He was 
given adrenalin. Following this there was a 
marked edema of the face and urticaria over 
the entire body. 

On October 19 he appeared better. A blood 
culture was taken preceding the eighth trans- 
fusion. In the afternoon petechiae were 
observed over the front of the chest. October 20 
and 21 were good days. Staphylcoccus bac- 
terlophage was applied locally to the leg 
incision and ankle stump at frequent intervals. 
On the 21st a blood culture was taken and 
another transfusion of blood was given. At this 
time the right knee became swollen, red and 
\cry painful. One of the metacarpophalangeal 
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joints of the left hand subsequently became 
swollen and tender. 

The blood culture of October 19 was reported 
positive for Streptococcus hemolvyticus after 
forty-eight hours. After consultation it was 
decided that the patient must receive more 
anti-streptococcus serum and on October 22 a 
10 per cent solution of the serum was prepared 
and at 1:05 P.M. 0.1 c.c. of this dilution was 
given into the skin. There was a faint local 
reaction and some burning in the eyes and 
throat, relieved by adrenalin. At 1:35 P.M., 
0.2 c.c. of this dilution was given subcutane- 
ously and at 2:05 P.M., 0.4 c.c. in the same way. 
At 2:35 p.M., 0.8 c.c. of 1-10 dilution was given 
subcutaneously without evident reaction. This 
was followed by three subcutaneous doses of 
undiluted serum, the amounts being 0.3 c.c., 
0.6 c.c. and 1 c.c. Then at 5:30 P.M. 1 c.c. of the 
1-10 dilution was given intravenously very 
slowly. The intravenous injections were con- 
tinued; 2 c.c. of the 1-10 dilution at 5:50 P.M.; 
4 c.c. at 6:30 p.m. and 8 c.c. at 7 P.M. At 
9:07 P.M. saline solution was given intravenously 
and .25 c.c. of full strength anti-streptococcus 
serum was injected through the rubber tubing. 
The patient again experienced the sensation of 
burning in the throat and eyes and the sclerae 
became very congested. These symptoms were 
relieved by an injection of adrenalin but the 
injections of the serum were discontinued. The 
total amount given was slightly less than 2 c.c. 
of the undiluted concentrated serum, or 
approximately 6000 units. 

On October 23 another blood culture was 
taken. The patient then received his tenth 
blood transfusion. The blood culture of 
October 21 was now positive with staphy- 
lococcus growth. On that account the 
intravenous injections of staphylococcus bac- 
teriophage were again given in amounts of 2 c.c. 
almost daily until blood culture became 
negative and then as a prophylactic measure, 
less frequently until early in December. 

On October 24 the right knee was aspirated 
and purulent exudate containing hemolytic 
streptococcus was obtained. On October 25 
after taking another blood culture the patient 
was transfused from a donor who had previously 
recovered from a streptococcus bacteremia and 
had subsequently received injections of filtrates 
of streptococcus cultures for several months. 
The blood culture taken on October 23 now 
had a positive growth of staphylococcus 


and the one taken on October 25 subsequently 
gave growth of both staphylococcus and 
streptococcus. On October 25 the patient 
received a small dose of concentrated anti- 
streptococcus serum subcutaneously and a 
streptococcus bacteriophage was applied to the 
amputation stump. 

From this time the treatment continued to 
consist of repeated frequent transfusions 
coupled with the use of anti-streptococcus 
serum, local application of streptococcus bac- 
teriophage and staphylococcus bacteriophage 
and the intravenous injection of staphylococcus 
bacteriophage. The transfusions on October 27 
and October 30 were from the same donor who 
had been immunized with streptococcus. 
Frequent blood cultures continued to be posi- 
tive for staphylococcus but streptococcus was 
not again found in blood culture. However, the 
aspiration from a superficial abscess over the 
left hip, and from the right sub-quadriceps 
tendon abscess and the pus obtained by 
incision of these pus pockets all revealed the 
presence of Streptococcus hemolyticus. It is, 
perhaps, somewhat remarkable that the 
staphylococcus was not aspirated from these 
purulent collections in view of the fact that the 
blood culture was persistently positive for this 
organism. The patient’s temperature gradually 
assumed a somewhat lower level and on 
November 16 a blood culture was taken which 
remained sterile and after this time no more 
positive cultures were obtained. However, it 
was necessary to aspirate and incise several 
superficial purulent collections in various parts 
of the body and in each of these hemolytic 
streptococci were found. The use of the various 
bacteriotherapeutic agents is indicated on the 
graphic chart. 

The staphylococci recovered in the blood 
cultures of October 6, November 3 and 
November 8 were studied in detail. That of 
October 6 was found to be Staphylococcus albus 
and quite resistant to our bacteriophage races. 
On the other hand the cultures of November 3 
and November 8 were found to be Stapbyl- 
ococcus aureus, completely susceptible to 
bacteriophage. 

On December 22 the patient had recovered 
sufficiently so that it was possible to give him 
a tub bath and these tub baths, many of which 
were in salt water, seemed to be particularly 
grateful to the patient. Up to this time his red 
blood count had been gradually increasing 
and on December 22 the total red count was 
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4,700,000 and hemoglobin was gt per cent 
About this time an electrocardiograph was 
taken and proved to be normal. 

The graphic chart is not continued after 
December 25. The history after this time, 
however, is that of a prolonged convalescence 
and the patient received many more trans. 
fusions, 29 in all. He was eventually discharged 
from the hospital on March 23, 1934. At this 
time he was able to walk with the use of 
crutches. A chemical analysis of the blood was 
done with normal findings. Since his discharge 
from the hospital his clinical condition has 
continued to improve and he has been able to 
operate a motor car. The surgical revision of the 
amputation stump in preparation for an arti- 
ficial foot is being somewhat delayed on 
account of the fear of lighting up the old 
infection. 

The abbreviated record of this patient 
is presented without any desire to over- 
emphasize the importance of any of the 
therapeutic measures employed. We are 
of the opinion, however, that many of 
these contributed to the final success. 
One may especially mention the con- 
servative use of the surgical incisions, the 
fortunate timing of the amputation of the 
mutilated foot, the important part played 
by frequent and repeated transfusions, the 
careful use of the concentrated anti- 
streptococcus serum and the local and 
intravenous use of bacteriophage against 
the staphylococcus and streptococcus. Ade- 
quate fluid intake, proper nutrition and 
efficient nursing care have all played their 
part in warding off the impending death 
in this case. 


SUMMARY 


There is presented the abbreviated 
clinical record of a patient who suffered 
from compound fracture of the ankle with 
subsequent invasion of the blood stream 
by hemolytic streptococci and staphylo 
cocci with eventual recovery after pro 
longed illness. 

Various therapeutic measures contrib- 
uted to this favorable outcome but on 
may mention especially the repeated trans 
fusions, use of the anti-streptococcus serun 
and the use of bacteriophage. 
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WALKING IRON AND RUBBER SPONGE HEEL IN 
NON-PADDED PLASTER DRESSINGS OF 
THE LOWER EXTREMITIES* 


A. M. RECHTMAN, M.D., F.A.C.S. 


Orthopedic Surgeon, Jewish and Atlan- 
tic City Hospitals 


PHILADELPHIA, PA. 


ECENT advances in traumatic sur- 
gery have resulted in methods 
whereby patients with fractures or 

other conditions necessitating the wearing 
of plaster on the lower extremities may 
often be made at once comfortable and 
ambulatory. The use of a non-padded 
plaster with a walking iron or the Sorbo 
rubber heel’ has proved satisfactory. Either 
the walking tron or the sponge rubber heel 
should be incorporated into every plaster 
of the lower extremity when weight bearing 
is permitted. Pressure sores and ulcera- 
tions, especially at bony prominences, are 
prevented by the elimination of the padded 
plaster in which the cotton wadding 
absorbed perspiration and curled upon 


itself, causing irritation. The condition of 
the skin continues good with support of 


the circulation. The use of the non-padded 
plaster lessens the tendency to displace- 
ment of the fragments, especially in oblique 
fractures. With firmer fixation immediate 
or early weight-bearing is possible. 

After a fracture or other condition 
requiring the application of a_ plaster 
dressing to the lower extremity, the part is 
treated and a _non-padded plaster is 
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applied. Boehler* and Schenck* suggested 
incorporating a metal stirrup or walking 
iron in the plaster. The walking iron is 
placed parallel to the long axis of the leg 
and fixed by several turns of the plaster 
bandage. The walking iron protects the 
plaster from contact with the ground and 
so prevents soiling, softening and wetting. 
Walking is enhanced and made easier. 
The area of weight-bearing can be gauged 
more accurarely. The iron heel is fitted to 
approximate the height of the heel of the 
patient’s shoe so that walking is symmetri- 
cal. The part of the iron in contact with 
the floor is covered with leather, rivetted 
to the iron, to prevent slipping. 

The walking iron is made of ordinary 
band iron and for an adult is 24 inches 
(60 cm.) in length, 1 inch (2.5 cm.) in 
width and !4o inch (.25 cm.) in thickness, 
with a piece 4 inches (10 cm.) long, 1 inch 
(2.5 cm.) wide and 1% inch (.12 cm.) in 
thickness rivetted across each end. The 
iron is bent into a U (Fig. 1) to fit the 
width of the plaster and is applied after 


The Treatment of Fractures: Wilhelm 
1929, pp. 13, 160. 

and treatment of fractures 
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the plaster has hardened. Care is taken to 
apply the long arms of the walking iron 
in the logitudinal axis of the leg, through 


Fic. 1. 1. Walking iron before bending (note leather 
heel and cross bars). 2, 3. Irons bent ready for 
application. 4. Plaster shoe (sole of carpet slipper) 
and °4 inch garter rubber. 5, 6. Rubber sponges. 


Non-padded plaster with walking iron and 
plaster shoe: foot in equinus. 


its center of gravity, so as to present a 
good weight-bearing surface. If the heel 
of the iron is not parallel to the ground 
walking is uncomfortable or impossible. 
When the foot is fixed at a go° angle with 
the leg the walking iron is applied at a 
right angle to the long axis of the foot. 
The distance between the sole of the plaster 
and the heel of the iron is the height of 
the patient’s shoe, about 1 inch or two 
fingerbreadths distance. If the space be- 
tween the heel and the walking tron is too 
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great, walking becomes unsteady. If it is 


necessary to fix the foot in plaster (Figs. 
2 and 3) and in an attitude of plantar 


Fic. 3. Walking iron and non-padded pla 
slight equinus. 


ster: foot in 


Fic. 4. Non-padded plaster and sponge rubber heel. 


flexion (equinus) there should be 2 inches 
(5 cm.) or more between the iron and the 
heel to prevent walking on the toe of the 
plaster. In these cases the walking iron 
is an invaluable aid in permitting efli- 
cient weight-bearing, frequently without 
crutches, which otherwise would be impos- 
sible. The outline of the tron, sides and 
top, may be traced on the plaster with an 
indelible pencil to insure its application in 
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proper position. It is fixed with a circular 
bandage applied around and over the 
transverse heads of the iron; reversed 
around the iron heel loop and about the 
plaster to prevent lateral or upward 
displacement. 

[he application of a plaster for a 
disability of the lower extremity is but one 
part of the treatment, especially if the 
patient is permitted to walk. Incorporating 
of a Sorbo* rubber sponge (Fig. 1), which 
may be bought in the ten cent store, into 
the heel of the plaster protects the plaster, 
relieves the unpleasant jar of weight-bear- 
ing, and adds to the patient’s comfort and 
ease in walking. The sponge is incorporated 
beneath the heel of the plaster by a few 
turns of the plaster bandage. A shoe is 
pictured to further protect (Fig. 4) the 
plaster. The use of the sponge rubber heel 
has superseded (Fig. 4) that of the walking 
iron in our work, except in those rare cases 
when it is necessary to fix the foot in 


* Jones, R. W. Loc. cit. 
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plaster in an attitude of equinus and in 
patients with a short extremity. 

Some of the advantages of the sponge 
rubber heel over the walking iron are as 
follows: 

1. Walking is less jarring and more quiet. 

2. The sponge is much lighter in weight 
(particularly beneficial in the aged). 

3. The sponge is less expensive. 

4. The sponge is replaceable without 
removing the plaster. 

5. Balance is more easily maintained in 
walking when plasters are applied to both 
lower extremities. 

6. The use of the sponge does not inter- 
fere with roentgen-ray studies. 

The sponge heel can be used for any 
condition of the lower extremity in which 
fixation by plaster is desirable and in which 
early weight-bearing and walking are 
imperative. Early weight-bearing enhances 
the circulation of the part, prevents 
atrophy and lessens stiffening in those 
joints whose motion is limited by the 
plaster. 


ARTICLE OF DR. SILVERMAN * 


Another site for the occurrence of 
epithelioma is an old osteomyelitic sinus 
or a chronic fistula. Malignant changes 
are also known to occur, not infrequently, 
in the scars of old burns, in old healed 
lupus scars, in radiodermatitis keratoses, 
senile keratoses, and arsenical dermatitis 
keratoses. In the case which is the subject 
of this report none of these lesions was 
present. There was no history of any 
arsenical medication, nor any evidence of 


radiodermatitis following any of her x-ray 
treatments. 
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SHOCK-PROOF FULGURATING URETHROSCOPE* 
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LTHOUGH the early part of the 
nineteenth century witnessed the 
beginnings of urethroscopy, almost 


George Luys, and others, are associated 
with the numerous advances and modifica- 
tions of the straight tube urethroscope. 


Fic. 1. A, Bare wire electrode. B, Female urethroscope. c, Sheath of anterior urethroscope with external light 
carrier. D, Obturator, anterior urethroscope. E, Posterior urethroscope. 


fifty years elapsed before Desormeaux 
laid the ground work for scientific advance 
in this field. Using a straight tube and 
reflected candle light, he was able to 
explore the depths of the urethral canal. 


It remained, however, for the invention of 


the incandescent lamp, to give real impetus 
toward the construction of efficient and 
safe urethroscopes and cystoscopes. Many 
illustrious names, such as Valentine, Gold- 
schmidt, Hugh Young, Caspar, Squier, 


The present-day anterior urethroscope 
enables us to visualize the entire urethra, 
and, also, in the female and in some males, 
the trigone and bladder neck. In addition, 
it enables us to cauterize infiltrations, 
glands and tumors by topical application 
of caustics or by means of electrolysis. 
This type of treatment, causing only sur- 
face necrosis, often does not penetrate 
deeply enough to reach the seat of the 
lesion. Obviously, a high frequency fulgu- 


* Presented before the annual meeting of the American Urological Association, New York Branch. 
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rating current with its deeper penetration 
would frequently be preferable in such 
cases. 

For a number of years, I have been 
experimenting with various types of insu- 
lated electrodes for use through the 
ordinary metallic straight urethroscope, 
with but little success. The diameter of an 
insulated electrode is, of necessity, so 
large, that it obscures a good part of the 
urethroscopic field. In addition, the danger 
of short circuit from the bare end of the 
electrode to the metallic sheath of the 
urethroscope is always present. After 
several patients, and I, had _ received 
unpleasant electric shocks, it was obvious 
that high frequency fulguration was not 
feasible through the ordinary metallic 
endoscope. However, the recent introduc- 
tion of tubular bakelite, such as used by 
McCarthy for his resectoscope, has con- 
tributed, also, to the solution of this 
problem. Accordingly, a straight anterior 
urethroscope was constructed entirely of 
bakelite (Fig. 1). At the same time, we 
made a stiff bare wire electrode of Gilby 
metal for fulguration through this endo- 
scope. Since the bakelite sheath, itself, 
acts as an insulator, no further insulation 
is required for the electrode. Consequently, 
its diameter is very much smaller, obscures 
less of the urethroscopic field, and affords 
better vision than heretofore. To secure a 
still larger visual field and, also, in order to 
give easier access to follicles, the distal 
end of the sheath is cut obliquely. 

The external light carrier has been 
modified in order to cast a brighter and 
more concentrated light into the urethro- 
scopic field. A larger lens makes vision 
easier, and placing of the hooded lamp 
close to the flange of the endoscope elimi- 
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nates disturbing light reflexes. Unless a 
complicated system of lenses is used, some 
diffusion of light will occur. However, this 
simple system is more than adequate for 
practical purposes and represents an im- 
provement over external light carriers 
previously employed. The conventional 
long light carrier also can be used with this 
instrument for observation. However, for 
shock-proof fulguration, it is necessary 
to use the external light carrier, which, in 
my experience, has given better illumina- 
tion for all purposes. The external light 
carrier has the additional advantage of 
not becoming soiled with pus or blood, 
making it easier to maintain a clean 
field. 

The anterior urethroscope is made in 
three diameters; nos. 21, 24 and 28 
French. For the female urethra, it is made 
in approximately half length and in two 
diameters; nos. 24 and 28 French. It has 
been suggested that the larger female 
urethroscope may be used as a _ virgin 
vaginoscope. 


SUMMARY 


These instruments are the result of an 
effort to devise a simple shock-proof 
anterior urethroscope for fulguration with 
unipolar or bipolar current. 

Since the bakelite sheath itself acts as an 
insulator, it is safe to use a thin bare wire 
electrode which does not appreciably 
obstruct the urethroscopic view. 

This fact, in addition to the improve- 
ment in the light system, will, I trust, 
afford better visualization of the anterior 
urethra, as well as safety for fulguration. 


In closing, I wish to thank Mr. Frederick C. 
Wappler for his willing cooperation and for his 
assistance in the making of these instruments. 
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AN IMPROVED DIRECT BLOOD TRANSFUSION 
APPARATUS* 
Frep Foster RupDER, M.D. 
Resident Surgeon, Emory University Division of Grady Hospital 
ATLANTA, GA. 


HE success of a direct blood trans- 4. Inability to keep needles in veins. 
fusion depends on one factor,—the An apparatus is presented which is so 
rapid transfer of blood from donor to simple in construction that a direct blood 


4 


is. 
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INSET 
Fic. 1. Apparatus assembled. p, Tubing leading from donor to blood inlet p of valve. w.s. (waste saline) from 
saline outlet to waste basin below. c.s. (clean saline) from saline bottle above saline inlet. r, Blood outlet to 
recipient. 
Inset. Cross section of valve showing straight passage for blood. 


recipient. transfusion can be given successfully by 


The features which have formerly caused one man. 
difficulty in apparatus designed for direct The main features of this appliance are: 
blood transfusions are: 1. A four-way air-tight valve with 
1. The leaking of air and blood. straight passages of sufficient caliber (.22 
2. Clotting due to small angled passages. inch) to minimize trauma to the red blood 
3. Inadequate system for cleaning the cells. 
valve and syringe. 2. A special saline inlet and outlet which 
* From the service of Dr. Daniel C. Elkin, Emory University. 
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rovide clear warm saline and allow rapid 

leaning of the syringe. 

3. Adapters that prevent the needles 
com slipping out of the veins. 

The valve consists of a_ stationary 
nember (Fig. 1) secured to a pedestal. 

‘his member has a blood outlet (Rr), 2 
saline inlet (c.s.), a saline outlet (w.s.), 
and a blood inlet (p). The blood and 
saline inlets and outlets are arranged in 

semicircle around a central bore (Fig. 2). 
\ rocking valve member with one syringe 
connection (s) describes an arc that coacts 
with the inlets and outlets of the stationary 
valve member. The members are _ held 
together by a shaft that has a connection 
of the ball and socket type, with the rocking 
valve member so arranged that the valve 
members are self-seating, the faces being 
accurately machined to provide an air- 
tight joint. A spring washer with an 
adjustable thumb nut acts to hold the 
coacting faces in air-tight contact (inset 
Fig. 1). By releasing the shaft the parts 
of the valve may be readily disassembled 
for cleaning and sterilizing (Fig. 2). 

The adapters which hold the needles in 
the veins fit any standard needle. They are 
provided with flexible bases which can be 
adjusted to fit any surfaces of the arms. 
Rubber bands placed about the arms 
engage their inwardly facing hooks, thereby 
holding the needles in proper position. 

The accompanying drawing (Fig. 1) 
shows the apparatus assembled. A syringe 
with a .22 inch outlet gives the best results, 
but with the proper adapters any syringe 
from 5 ¢.c. to 50 ¢.c. capacity may be used. 
The tubing from the adapter on the arm of 
the donor is preferably a hard rubber 
catheter (No. 22) and leads to the blood 
inlet (p) of the valve. The blood outlet (r) 
is connected to the adapter on the arm of 
the recipient by a similar catheter. Warm 
saline is supplied to the saline inlet from a 
hvpodermoclysis bottle suspended above 
the apparatus. The saline outlet is con- 

eted to a similar bottle below the level 

the apparatus through an air-tight 
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stopper, and from this bottle a tube leads 
to the waste basin below. The transfusion 
is started by drawing normal saline through 


Fic. 2. Apparatus disassembled for cleaning and 
sterilizing. Passages from right to left: p, blood inlet; 
w.s., saline outlet; c.s., saline inlet; and r, blood 
outlet. s is syringe connection. 


the saline inlet and displacing all the air 
from the tubes of donor and recipient. 
Enough saline is run into the saline outlet 
to create suction. The vein of the recipient 
is then entered and enough solution is run 
in to ascertain that there is free passage. 
The rocking valve member is then moved 
between one of the inlets and outlets, 
thereby making a closed system. The 
donor’s vein is then entered and blood is 
drawn into the syringe and given to the 
recipient. The syringe should be washed 
after each 50 c.c. are given. This is done 
by moving the syringe opening over the 
saline inlet and outlet. Gravity fills the 
syringe and suction empties it. The appara- 
tus is operated by one person without the 
aid of assistants. A transfusion of 500 c.c. 
can be given in five to eight minutes. 
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SUMMARY 


1. An improved direct blood transfusion 
apparatus Is presented. 

2. It has a four-way air-tight valve with 
straight passages of large caliber (.22 inch). 

3. It allows rapid transfer of blood from 
donor to recipient with minimum trauma to 
red blood cells. 

4. It furnishes clean, warm saline for 
donor or recipient. 

5. It provides a 
cleaning the syringe. 

6. Adapters are presented that fit any 


method of rapidly 


Charache—A Chin Binder 


JULY, 1935 


surface of the arm and any standard 
needle, and hold the needles in the veins. 


I wish to express my appreciation to Dr. C. 
E. Colledge, Professor of Mechanical Engineer- 
ing, Georgia School of Technology, for his 
assistance in designing the valve, and to Mr. 
William Cross and Mr. Thomas Keith, Instruc- 
tors in the same department, for making the 
models. 

This apparatus has been in use since Decem- 
ber, 1931. More than 700 transfusions have 
been given by the internes on all the services. | 
wish to thank them for valuable suggestions. 


A CHIN BINDER 


HERMAN CHARACHE, M.D. 


Clinical Assistant in Surgery, Cumberland Hospital 


BROOKLYN, N. Y. 


VERY one admires a neat dressing, 
especially one that holds until the 
subsequent visit to the doctor. This 


Fic. 1. Chin binder showing adjustable feature. 


is particularly true in major lesions about 
the chin, where it is often required to 
extend the dressing in rotary fashion 
about the head or to apply a Barton’s 
bandage. The constant movement of the 
mouth during speech and mastication, 
and the movement of the head during 


sleep will loosen the bandage; and the 
next time the patient sees the doctor, 
layers of gauze will hang over the patient’s 
eyes or ears. This is even further exag- 
gerated when the doctor orders the patient 
to keep the dressing wet, not mentioning 
the discomfort the patient has when the 
solution is running down his neck. Should 
there be free drainage from the wound, 
if the patient does not come for a dressing 
for several days, the appearance of the 
dressing is not very pleasant, to say the 
least. 

The most unfortunate patients are 
the ones with cancer of the tongue with 
metastasis to the submental region, with 
ulceration, necrosis and fistula formation, 
resulting in continuous drainage. Such 
dressing should be changed every day, if 
not twice a day, for the drainage soon 
saturates the dressing, emanating a most 
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fensive odor. The clinics, however, are 
sually open only every other day, and 
ry few patients can change their own 
ressings. The people about the patient 
ay run away from him, but he cannot 
in away from himself. 

The chin binder described here would 
iminate these conditions, and would make 
ne patient as well as the people about him 

much happier. It would help the doctor 

» dress such wounds with comparative 
ease. The patient could easily change 
the dressings several times a day. It would 
also eliminate the dressing over the head, 
which is very cumbersome. He could 
speak and eat with ease, and have free 
movement of the mandible, avoiding a 
constricting bandage about his face and 
head, and making him less conspicuous in 
public. 

The chin binder consists of rubberized 
cloth suspended like a hammock by two 
pieces of elastic, which fit about the 
patient’s ears like eyeglasses. The elastic 
bands are adjustable to any size desired 
to fit every patient, and could be regulated 
should a great deal of gauze be applied to 
the chin. Should wet dressings be necessary 
in cases of inflammatory lesions, as in 
infections of the submental region, the 
rubber would prevent the solution from 
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evaporating and would also prevent leak- 
age to the patient’s neck. The binder is 
very simple and should be inexpensive. 


sa 


Fic. 2. Chin binder in place. 


It could be washed and boiled, and used 
over and over again. 
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RANCESCO REDI, who in his time 

was the leading physician of Italy, 

son of the physician to the Grand 
Duke of Tuscany, was born on February 
18, 1626, at Arezzo, in Tuscany. His boy- 
hood was spent in Florence. 

He was educated in the Jesuit schools 
and was thoroughly schooled in Greek 
and Latin, Italian literature and rhetoric. 
He entered the University of Pisa in 1647 
and, at the conclusion of his studies, 
received the combined degree of Doctor 
of Medicine and Philosophy. Although 
never formally a professor he was closely 
associated with the work of the University 
throughout his lifetime. 

After receiving his degree, he traveled 
for five years. He spent much of his time 
in Rome and indulged his tastes as a 
bibliophile and collector of manuscripts. 
We are indebted to Redi for the manu- 

Benvenuto Cellini’s autobi- 
which preserved in_ his 


script of 
ography, 
collection. 

He returned to Florence at the age of 
twenty-six years, and began the practice 
of his profession. His rise was rapid. He was 
physician to the best and most powerful 
families. Upon the retirement of his father 
he was made medico primo (1666). 

Redi became an active member of the 
Accademia del Cimento. His contributions 


was 


to clinical medicine are preserved in his 
“‘Consultations.”’ 

Without doubt his greatest claim to 
fame was his experimental work that dealt 
a death blow to the then accepted theory 
of spontaneous generation, i.e., that grubs 
and maggots develop spontaneously in 
decaying matter. 

Redi was a many-sided man. Successful 
as a physician, he was acknowledged a 
great scientist, and in the hearts of his 
countrymen he earned a wide audience as 
a poet. Probably he was not a great poet 
but his work was of a high order and trans- 
lations of many of his verses have come 
down to us. 

His portrait was painted by Souster- 
mans, and a statue of him stands in the 
gallery of the Uffizi. 

During his life he was made a member of 
all great literary societies of Italy, and 
received all the honors that could come to 
a man of genius. 

He never married. He adopted his 
brother’s children and made a nephew his 
heir. His last years were clouded by at- 
tacks which his biographers call epilepsy 
but which probably were angina pectoris. 

Redi died suddenly in the night of 
February 28—March 1, 1697, at Pisa, 
and later was buried in a tomb erected by 
his heir. 

We 
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BOOKSHELF BROWSING 


SIR THOMAS BROWNE AND “RELIGIO MEDICI”* 


Joun M. Tay tor, M.D. 


BROOKLYN, N. Y. 


HIS little book was written by a 

physician, Sir Thomas Browne, and 

its title is “‘Religio Medici.” It was 
written in the year 1635. This copy is 
from the seventh edition printed in 1678. 
That is an indication of the popularity it 
enjoyed in the seventeenth century. A 
copy similar to this fell into the hands of 
Sir William Osler when he was a young 
man and throughout his exceptionally 
busy and useful life it was his almost daily 
custom to read from this manual. 

Sir Thomas Browne does not appear 
among the great surgeons, anatomists, 
clinicians, nor is he credited with any of 
the epoch-making discoveries that have 
changed the course of medical science. So 
I shall try to tell you what there was in 
the life and personality of the English 
physician who wrote this book just about 
three hundred years ago, that made him 
the favorite author of the best known, 
most cultured, most instructive clinician 
of our own generation. 

When I tell you that his life was passed 
in England from 1605 to 1682, I think 
that we can comprehend his personality 
and his writings better if we orient our- 
selves In respect to the times in which he 


lived. He was born two years after Queen 
Elizabeth had finished a glorious reign 
that brought about the recognition of 
England as one of the great powers of 
Europe. It was followed by the reign of 
the Stuart dynasty during which England 
passed through the most trying crisis of 
her history. Thomas Browne was born two 
years after the accession of James the 
First. That was the year in which the 
Gun Powder Plot of Guy Fawkes aimed 
at the destruction of King, Lords and 
Parliament in one fell swoop at the opening 
of Parliament. When Browne was thirteen 
years old the Thirty Years War broke out, 
involving all Europe in its devastation. 
England was continuously involved in wars 
on the Continent and discord raged 
at home between Commons and King 
and between Catholics, Puritans and 
Episcopalians of the Church of England. 
The turbulent reign of Charles the First 
began in 1625. It ended in Civil War, the 
beheading of Charles and the establishment 
for eleven years af the Commonwealth 
and Protectorate of Oliver Cromwell. 

The year 1660 saw the return of the 
monarchy under Charles the Second and 
its vicious, luxurious and licentious court. 


* Read before the Staff of the Brooklyn Hospital. 
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Such was the age of political and religious 
hatred, intolerance, and strife in which 
Browne passed his life. You will recall, 
however, that this was also the active 
period of the colonization of the United 
States. It should be added that when 
Browne was fifteen years old Francis 
Bacon published his “‘Novum Organum.”’ 
Three hundred years ago (November 24, 
1632) there was born the philosopher, 
Spinoza, who provided a basis for rational 
thinking that has exerted an influence that 
is important today. Behind the scenes of 
political and religious war and controversy 
the Renaissance was progressing. Poetry 
was developing into philosophy. Art was 
developing a science. As an example of 
just one of the results of the progress since 
then of science in the domain of medicine 
let me recall that it was during Browne’s 
lifetime that the Great Plague of London 
in the two years 1664 and 1665 caused a 
mortality of 70,000 in a population of 
460,000. But during the year that Browne 
received his medical degree in Leyden 
there was born in the neighboring city of 
Delft, Antony Von Leeuwenhoek. His 
300th birthday was observed in 1932. 
His discovery of the compound microscope 
pointed to medical science not only the 
way for the eradication of the bubonic 
plague but also for the whole development 
of pathology, diagnosis and the prevention 
and cure of diseases in general. In 1932, 
also, London celebrated the 300th anni- 
versary of the birth of Sir Christopher 
Wren, that famous architect according to 
whose design London was rebuilt after the 
Great Fire that followed the Great Plague. 
In the midst of many still surviving 
monuments of his genius there stands 
today his masterpiece, St. Paul’s Cathedral 
on Ludgate Hill. 

In this age, stirred by great causes, 
severe, almost cruel, this cultured, thought- 
ful doctor carries on an active practice 
of medicine in the quiet, cathedral town 
of Norwich. Here, certainly not without 
his opinion about the politics of the time, 


but undisturbed by the Civil War, by the 
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fall and restoration of the monarchy 
he tranquilly writes down those contempla 
tions about life and death, science anc 
religion that have been preserved amon; 
the classics of English literature. 

Sir Thomas was descended from a famil\ 
of squires that had lived for at least fou: 
generations at Upton, which is not fa: 
from Liverpool. His father had moved to 
London and had become a_ successfu! 
merchant. Thomas Browne was born in 
London October 19, 1605. That is about 
four years before John Milton was born 
Browne’s father died during his boyhood 
but left him with ample means to attain 
an education. He did get a very thorough 
one. 

After spending six years at Winchester 
getting his preliminary education, he 
entered Pembroke College, Oxford at the 
age of eighteen. While there his interest in 
medicine developed. The technical teaching 
pertaining to medicine was at that time 
very meagre at Oxford, but, preparing for 
a long course of study abroad, he steeped 
his memory in all the scientific learning 
available so as to profit by the revelations 
that awaited him in France and Italy. 
He received his bachelor degree in 1626 
and the master’s degree in 1629. 

A temporary general cessation of hostili- 
ties made it possible to travel on the Con- 
tinent in 1630 and he went first to France, 
where he took up his medical studies at 
Montpellier in the South of France near 
the Mediterranean. The faculty of medi- 
cine was then, as it had been for four 
centuries, one of the ornaments of France 
and had recently been encouraged by the 
bounty of Louis x1. It was the medica! 
school where public demonstration is 
said to have first been given in anatomy. 
The basic training In medicine was ver\ 
thorough. Here, too, was the Royal 
Botanic Garden, the oldest in Europe. 
Nowhere was the science of botany s 
thoroughly studied and it was doubtless 
here that Browne’s interest was stimulatec 
in botanic studies, one of several hobbies 
that he cultivated throughout his life. 
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After a year spent here Browne passed 
to the University of Padua, then 
esteemed the center of the world of science 
end splendidly endowed. In this Italian 
«ty he spent a year. Here the genius of 
\esalius had appeared in the previous 
century and here Eustachio and Fallopio 
had carried on their original researches in 
human anatomy. It was here that Harvey 
had studied some thirty years before under 
Fabrizio and developed his epoch-making 
discovery of the circulation of the blood. 
The strenuous intellectual life of Padua 
naturally made a life-long impression on 
3rowne. 

From Padua Browne proceeded North 
again to the comparatively new University 
of Leyden and so it was in Holland that 
he received his medical degree in 1633. 
Here the relation of chemistry to medicine 
was being recognized and emphasized. 

Browne returned to England in 1633. 
Presently we find him a resident of Halifax 
in Yorkshire where he started to practice 
medicine. It was during his vacant hours 
that he wrote “Religio Medici.’”’ He was 
then thirty years old. He wrote it, as he 
says, for his own contentment, a sort of 
diary of the soul. He lived in Halifax for 
four years, and then in 1637 some friends 
in Norfolk united in urging him to settle as 
a practicing doctor in Norwich, a little 
over a hundred miles north-east of London, 
a city where the Howard family had had 
their castle as Dukes of Norfolk for many 
generations, and the site of a Norman 
Cathedral dating from 1096. Here Browne 
took up a professional practice which he 
continued with eminent success until 
his death forty-five years later, which 
occurred on his seventy-seventh birthday 

1682) at Norwich, where he is buried. 

He was married at the age of thirty-six 
in 1641 to Dorothy Mileham, a little 
‘ady of twenty. She bore him ten children, 
six of whom died before their parents. 
The married life of the Brownes seems 
to have been one of happiness and con- 

enial cooperation. Their eldest son, Ed- 
ward, became a very prominent London 
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physician. He was a member of the 
Royal Society and was a president of the 
Royal College of Physicians. It is interest- 
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The Seventh Edition, 
Correctted and Amended. 


WITH 


ANNOTATIONS 


cut Never before Publifhed, 
Upon all the obfcure paffages therein. 


ALSO 


OBSERVATIONS 


By Sir Keneio Dicsy, 
Now newly added. 


LONDON, 


Printed for R. Scot, T. Baffet , F. Wright, 
R. Chifwell, 1678. 


Fic. 1. Title page of author’s copy. 


ing to note in passing that these were both 
founded during the licentious reign of 
Charles the Second. 

Thomas Browne’s house at Norwich, 
old when he occupied it, grew into an odd 
cabinet of antiquities, ranging all the way 
from adipocere, a decomposition product 
of fat in dead bodies that attracted his 
notice, to burial urns. There, in addition 
to carrying on a large medical practice, 
he studied somewhat in the temper of 
a curiosity hunter or antiquary and there 
he had his curious laboratory. He was a 
constant student of astronomy. He made 
a deep study of zoology and botany. 
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His linguistic acquirements were remark- 
able for at the age of thirty he writes in 
“*Religio Medici” that “besides the jargon 
and patois of several provinces I under- 
stand no less than six languages.”’ These 
were French, Spanish, German, Dutch 
and Danish. He would not include Latin 
and Greek in such a list nor Hebrew of 
which he “‘was not content to be wholly 
ignorant” nor Arabic with which he was 
somewhat familiar. 

In 1670 Charles the Second with his 
queen and court made a tour of the County 
of Norfolk. It was during the festivities 
connected with their entertainment in 
Norwich that Thomas Browne had the 
order of knighthood bestowed upon him 
by the King. As a matter of fact by this 
time Browne had acquired not only a 
national but an international literary 
reputation and his books had been trans- 
lated and read with interest on the Con- 
tinent. During his lifetime he published 
four books. Several other treatises that he 
wrote as well as his correspondence with 
other men of culture were edited and 
published after his death. But the titles 
of the four books published while he was 
alive will give an indication of the scope 
of his inquiry and contemplation. 

I have referred to “ Religio Medici’’ and 
will return to it later. In 1646 Browne pub- 
lished a treatise that bears this somewhat 
pedantic title: ‘“‘Pseudoxia Epidemica; 
Enquiries into very many commonly re- 
ceived Tenents and commonly presumed 
Truths.”” We may call this for short 
“Common and Vulgar Errors.”’ A host of 
errors and traditions abound in our civili- 
zation today, but there are many curious 
ones enumerated in this work that I am 
sure are never heard of now. He shows up 
many of these common errors of belief 
by means of direct and personal observa- 
tion and investigation. But while he 
evidently had grasped the significance 
of Francis Bacon’s teaching of the necessity 
for the systematic examination of facts, 
some of his arguments are rather prolix, 
others are extremely fanciful. Altogether 
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the work contributed to contemporary 
thought by showing that a long serie: 
of assertions about phenomena broke dow: 
in the face of experience. On the other 
hand it also shows the credulity and super- 
stition that still prevailed in the mind of 
one of the best educated physicians of his 
time. Perhaps some student three hundred 
years hence may detect similar ones 
in the writings of our own generation. 
Browne’s writings reveal that while he was 
a student of astronomy he had faith in the 
mysteries of astrology. He quaintly rec- 
onciles his scientific attitude with his 
belief in miracles. He believes in spirits 
and I must admit that it is a matter of 
record that in 1664 two unfortunate women 
were condemned to death for witchcraft 
aided by his own professional evidence. 
But I am reminded that one of our great 
modern scientists is a spiritualist and that 
during the generation in which our own 
parents lived human slavery in our own 
country was upheld by many of the most 
cultured and able minds among our 
scientists and clergy. 

In 1658 Browne published two books 
together. The first bears the unwieldy 
title. ““The Garden of Cyrus or the 
Quincunaille, lozenge or network planta- 
tions of the Ancients, artificially, naturally 
and mystically considered.” In this book 
he ransacks the world and the heavens for 
examples of the quincunx. In case you do 
not happen to know what that is, the next 
time you throw dice look at the five spot 
on one of them and you have the arrange- 
ment known as the quincunx, an arrange- 
ment common enough in orchards and 
gardens but which he finds everywhere. 

The book appears to me to have been a 
sort of literary stunt that the doctor 
perpetrated to present some rather fan- 
tastic conceptions. 

Published with this in the same volume 
was the fourth of Browne’s books, which 
bears this title. ‘“Hydriotaphia, Urn- 
Burial or a discourse of the sepulchral 
urns lately found in Norfolk.” As has been 
said, one of Browne’s hobbies was the 
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collection of antiquities and his neighbors 
and patients gratified him with coins, 
urns, gems and bones found in the course 
o! excavations in the neighboring country. 
At last there were turned up in a field 
at Walsingham, some thirty miles from 
Norwich between forty and fifty urns 
containing human bones and ashes and 
various ornaments. They were probably 
of Saxon rather than Roman origin as 
Browne thought. At the age of fifty- 
three this country physician with a very 
active practice is stimulated by these 
relics to write what has been considered 
as an example of the best English prose 
of the seventeenth century. Dealing with 
the vague range of feelings that he asso- 
ciates with these objects of a bygone age, 
he reflects on the shortness of human 
life in an essay that delights with its 
almost poetic eloquence and richness of 
imagery. 

But to return to “Religio Medici.” 
The idea of presenting for your considera- 
tion this little book was to call attention 
to the occasional cultural and literary 
influence of the physician, thinking that 
it might not be without interest to tell 
something of its history that offers some 
episodes of interest. 

We have seen that the treatise was 
written in Halifax about 1635 for the 
author’s private exercise and satisfaction, 
not originally for publication. But he had 
a large circle of cultured friends and 
patients in Norwich who were privileged 
to read it and some were allowed to 
transcribe what they and many since have 
considered a very original and beautiful 
work. 

In 1642 one of these transcripts fell into 
the hands of a London publisher, Andrew 
Crooke, who brought it out anonymously 
without obtaining the author’s permission 
and without his revision. A copy of this 
surreptitious edition found its way to the 
hands of Sir Kenelm Digby. He was an 
active versatile figure. Like Browne he 
had enjoyed the advantages of a Con- 
tnental education and had written some 
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philosophical treatises. Unlike Browne 
however, he was engaged in all the political 
activities of that crisis in English history. 
As a matter of fact this copy of the 
unauthorized edition of “Religio Medici” 
was sent to him while enduring a rather 
mildly enforced imprisonment on account 
of his loyalty to Charles the First. The 
book so much delighted this educated, 
liberal knight that he at once wrote and 
published a critical review of it that 
attracted wide attention, for Sir Kenelm 
was accepted by his contemporaries as 
quite an authority in both science and 
religion. His liberal viewpoint is rather 
emphasized by the fact that he had re- 
cently changed his allegiance from the 
Church of England to the Catholic faith. 
When Browne heard of this he at once 
supplied the printer with a revised and 
corrected manuscript and the book was 
published under the author’s name. In 
the edition that I have Sir Kenelm Digby’s 
“Observations” are bound in the same 
volume with “Religio Medici” and the 
two are preceded by an interestingly polite 
correspondence between the author and 
his reviewer. 

There were very few specimens of 
purely literary works produced during this 
period of political excitement. So when 
this work was published and the animad- 
versions of Sir Kenelm Digby appeared 
assigning to it a very definite value, the 
success of the book was marked. It enjoyed, 
what at that time was almost unknown, 
contemporary criticism. Other criticism, 
some hostile, some favorable increased the 
interest in “Religio Medici” and _ the 
Norwich physician soon found himself 
one of the most eminent writers of his era. 
Curiosity about the book spread to the 
continent of Europe. Within two years two 
editions were published in Latin, one in 
Leyden, the other in Paris. Soon it was 
translated into Dutch, French and Ger- 
man. It was most gratifyingly received in 
Paris. One reason for this was that the 
reputation of the book was extended by 
Guy Patin, also a physician, who was one 
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of the eminent leaders of European opinion, 
a man of high scientific attainment, a 
brilliant man of letters, Dean of the 
faculty of medicine and King’s lecturer 
at the Collége de France. 

At that time there were many liberal 
minds in Europe sceptical of the in- 
tolerance and heavy dogmatism of both 
the Protestant and the Roman Catholic 
Churches, and I believe the real reason for 
its popularity was because it was refreshing 
to enjoy the happy temper of spiritual 
liberty that enlivened its pages. 

A careful reading of the book will, I 
think, show it to be a sincere, thoughtful 
attempt to explain the attitude of a cul- 
tured mind that is scientific and yet 
reverently believes in the Church. If 
one of our eminent scientists of today, 
for instance William Mayo or Einstein or 
Eddington, were to lay bare his inmost 
thoughts in such an endeavor, I am sure 
that his views would be attacked by 
many, misunderstood by others and many 
contradictions would arise. So Browne’s 
“*Religio Medici,” in trying to express the 
ethics and religious reactions of a scientific 
thinker of his age, was attacked as well 
as defended. As a matter of fact, in any 
age it has been no easy task to reconcile 
science with religous creeds and at times 
those who have in good faith tried it, have 
suffered persecution, oblogquy and have 
even been burned at the stake. It is well 
to remember that only two years before 
“Religio Medici’? was written, Galileo, 
the greatest scientist of his time and 
perhaps of all time, was imprisoned and 
tried before the Inquisition by Pope 
Urban vu for having held, taught and 
defended doctrines that had been con- 
demned by the Church of Rome. 

In a general way, Browne solves the 
problem as some other scientists have done 
before and since by putting theology and 
science in water-tight compartments, leav- 
ing him free to obey the Church and yet 
be monarch of his mental processes outside 
of it. Descartes in France was a con- 
temporary of Browne’s. You will remember 
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that he opened a new world for philosoph 
as Columbus had done for geography an 
Bacon and Galileo were doing for scienc« 
He, like Browne, puts science and theolog 
in separate pigeon holes. 

Browne assures the reader from th 
start that he is a Churchman, full o: 
sympathies for the ceremonies and obser\ 
ances of the Anglican Church, but as to 
the Romanists he “makes scruple 
to enter their Church in defect of ours.’ 
So it is a curious fact that his book had 
popularity in Paris in the belief that 
Browne was really a Roman Catholic, but 
in Rome the Pope saw fit to place it on 
the Index Expurgatorius. 

The key to his argument is that if a 
man of science will hold the truth of the 
Christian religion sincerely in mystica! 
matters, he may take as his reward the 
right to examine the material world 
of nature with all the scepticism which his 
experimental urge desires. 

The religion of this seventeenth century 
physician is a religion of cheerfulness, 
charity and tolerance. He admits that he 
does not belong to the Puritan type but 
assures you that he seeks no controversy 
with any sect. Having thus squared himself 
with orthodoxy, he gives the reader in a 
most unique and entertaining style some 
of the ideas and the ideals as well, of an 
intelligent doctor of that age. The range of 
his observations and sceptical inquiries 
is as wide as it is interesting. In addition 
to this a great part of the charm of the 
book lies in the confidences with which 
the doctor speaks of himself. Thus he does 
in such a way that the intelligent reader 
of today will recognize many of his own 
moral slants, thoughts, hopes, and doubts 
mirrored in these confidences and will 
read it with a sympathetic interest. 

He has a unique style that manipulates 
language and discourses upon various 
topics with an art that reveals a unique 
personal temperament and illustrates a 
very sincere human point of view. An 
interesting essay might be written about 
the style of Browne’s writing and _ its 
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in. uence on the style of many writers since 
time. Its value and influence is con- 
ered in every history of the development 
English literature. His style has opened 
elf to criticism for its abundance of 
tin quotations and its latinizing of 
iple English words such as asperous 
rough, paralogical for unreasonable, 
omneity for unity and pensile for hanging, 
and so on. I have read about the life and 
writings of Thomas Browne as reviewed 
by three different authors. Each of them 
is an outstanding arbiter of style in his 
century: Samuel Johnson in the eighteenth, 
Walter Pater in the nineteenth and Sir 
Edmund Gosse in the twentieth century. 
That of the Norwich physician of the 
seventeenth century may not be as uni- 
formly elegant nor technically as perfect 
but the reader will find frequent passages 
in his writings that charm one equally as 
much by their beautiful structure and 
originality. 
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I borrow some phrases from Sir Edmund 
Gosse’s essay in relation to the significance 
of Sir Thomas Browne: 

If we think of him merely as a physician he 
has no claim to be remembered by the side of 
Sydenham. No one can seriously believe that 
the “Vulgar Errors” gives him a right to be 
ranked among biologists. We do not go to “Urn 
Burial” for information about antique ceramics 
nor to ‘‘Religio Medici”’ as an authority on 
theology. 

But his writings have survived three 
hundred years as an example of the 
thoughts of the cultured mind, the ques- 
tioning spirit and the kindly, humerous, 
thoughtful outlook on life of one of the 
real gentlemen of medicine. 

I prize this little book not only as a literary 
classic and example of seventeenth century 
book-making, but also as a gift and token of 
friendship from a very dear colleague. For 
several years I felt an urge to show my appreci- 
ation. So with his permission I dedicate this 
essay to Dr. Charles L. Stone. 


BOOK REVIEWS 


Mepicat Tactics AND Loeistics. By 
Col. Gustavus M. Blech and Col. Charles 
Lynch. Foreword by Major Gen. Robert U. 
Patterson. Springfield, III. Charles C. 
Thomas, 1934. 


This volume was prepared as a text to be 
used in the training of medical reserve corps. 
Conditions of actual warfare are considered 
and the work has a foreword by Surgeon- 
General Patterson who says that it “consti- 
tutes a valuable addition to the training liter- 
ature prepared especially for Medical Depart- 
ment officers.”” For the purpose for which it 
was prepared, the work is invaluable. 


Tue CuinicaAL ASPECTS OF VISCERAL 
Neurotocy. By W. K. Livingston, M.p. 
Springfield, Ill., Chas. C. Thomas Co., 


1935- 
This 


attractive, timely and inexpensive 


monograph presents the author’s studies of 
peripheral vascular disease and of other affec- 


tions subject to control through surgical attack 
on the involuntary nervous system. The book 
consists of 254 pages, 46 figures, an extensive 
bibliography and a careful summary and dis- 
cussion of 33 case records. The essential anat- 
omy of the sympathetic and parasympathetic 
nerves is reviewed with such clarity as to make 
this an excellent source book for the physician 
or surgeon who has not already thoroughly 
familiarized himself with this important branch 
of neurology. The style is inviting and the text 
refreshingly free from complicated technical 
terminology; yet the work is thoroughly 
scientific in every detail. The diagnostic 
methods and routines suggested for the clinical 
management of the patient are practical and 
entirely up-to-date. The chapter on surgical 
technique gives the steps of procedure with 
striking simplicity, making this a section of 
particular value. The author presents an 
original approach to the lumbar sympathetic 
ganglions. A chapter on abdominal pain sum- 
marizes all prevailing theories. 

The text falls somewhat short of its broad 
title “‘The Clinical Aspects of Visceral Neur- 
ology” through dealing more with peripheral 
vascular disorders than with the internal organs 


and presents little of the diagnostic phases ir 
the study of common diseases of abdominal, 
pelvic and thoracic viscera. The 33 case sum- 
maries are discussed with the utmost candor 
and the results of surgical interference inter- 
preted with conservatism and restraint. This 
monograph should prove of worth to th 
general diagnostician and practitioner of medi- 
cine as well as to the surgeon and specialist in 
diseases of blood vessels. Livingston, in this 
book, has made a distinct contribution to the 
development of this new and rapidly expanding 
branch of surgery. 


UBER DIE DURCH PNEUMOKIKKEN UND 
IHNEN VERWANDTE BAKTERIEN VERUR- 
SACHTE KRYPTOGENETISCHE PERITONITIS. 
By Y. Candolin, Acta Chir. Scandinavica, 
Vol. Lxxvi1, Supplementum xxxiv. 


Doctor Candolin has reviewed 97 cases of 
pneumococcic peritonitis seen in Finland. It is 
a disease of little girls. Fortunately, it is fairly 
uncommon, but in Candolin’s material, one 
case was seen to every three of acute appendi- 
citis. Seventy-five per cent of his patients were 
children and 25 per cent were adults. The 
greatest morbidity came at the age of six years. 
Sixty-four per cent of the patients were girls 
less than ten years of age. Between the ages 
of eleven and thirty, females are more subject 
to the disease than males; after thirty, the 
sexes are about equally represented. 

The disease begins commonly with a respira- 
tory infection. If the patient is to recover, the 
disease must localize with the formation of 
abscesses. If the diagnosis could be made with 
any certainty, it would be best to treat the 
patient expectantly because the results of 
operations are not good. Unfortunately, it is 
not possible to make the diagnosis with cer- 
tainty. The study of smears of vaginal secretion 
does not help. 

The mortality was 55 per cent in children 
and 67 per cent in adults. Signs of bad augury 
were high temperature, a difference of more 
than 1°c. between rectal and axillary temper- 
ature, a pulse above 130, albuminuria, and 
intestinal paralysis. Nearly all of the patients 
who recovered were well afterwards. 
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The pathway of infection is unknown. Cer- 

ain it is that the peritoneum of young girls 
unusually susceptible to infection with 
umococcl. 


He Heart Visisce. A CLINICAL STUDY 
1x CARDIOVASCULAR ROENTGENOLOGY IN 
HeattH AND Disease. By J. Polevski, 
u.o. Phila., F. A. Davis Co., 1934. 


Che subtitle of this work: ‘A Clinical Study 
in Cardiovascular Roentgenology in Health 
and Disease,” sums up the contents of this 
work. The author is a careful observer, has 
made a thorough study of this subject and has 
appended thereto a very complete bibliography. 
It is to be doubted whether this book has added 
to our knowledge of this subject but in these 
pages will be found a concise statement of the 
present status of heart roentgenology. For 
quick reference, the work has a definite value. 


TuBEercuLosis. A Book for the Patient. 
By Fred G. Holmes, mM.p. N. Y., D. 
Appleton-Century Co., Inc., 1935. 

This book, intended to instruct the tuber- 
culous patient on how to take care of himself, 
is fully up-to-date and the patient mastering 
its contents will have the latest viewpoints. 
How many patients will read carefully a volume 
of over 300 pages is a question although 
undoubtedly those who do so will be the 
gainers. It would seem that a few pictures 
scattered through the volume might add to its 
attractiveness. 


A Synopsis OF SURGICAL ANaTomy. By 
Alexander Lee McGregor, M.cH. With a 
Foreword by Sir Harold J. Stiles, x.B.£. 
Ed. 2, Balt., William Wood and Co., 1934. 


This book, first published in 1932, is already 
presented in a second edition. There are a 
number of new illustrations and a few additions 
which bring the work entirely up-to-date. 
There are over 600 illustrations, all of them 
schematic drawings. The work is a handy quick 
reference volume. 


THe Practice oF Fraup. By T. Swann 
Harding, N. Y., Longmans Green and 
Co., 1935. 

This is a most instructive and interesting 
book, probably the best that has come from 
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the prolific pen of an unusual man. Harding 
began as a research chemist and later took to 
writing popular accounts of modern scientific 
advances. He did so well at this that he was 
given the job of editing publications of the 
Department of Agriculture at Washington. 
Few men are able to read and absorb as rapidly 
as he can, and few are able to gather and use- 
fully digest so huge a mass of well-documented 
information. Working as he does in close rela- 
tion to the members of the Food and Drug 
Administration, Harding is constantly in touch 
with the work being done to protect the Ameri- 
can public from frauds of all kinds. His knowl- 
edge in this field is encyclopedic. He has a 
passion for accuracy, and in writing, he has a 
facile and pleasant style. His books are easy to 
read. 

Anyone who would like to know something 
of the hundreds of frauds that are being per- 
petrated today on the American public, espe- 
cially in the field of the advertising of foods 
and drugs and cosmetics, cannot do better than 
to read this book. With its sanity, it should be 
read by some people as an antidote for the 
alarms that are likely to be produced by the 
reading of that best seller of recent years, 
“One Hundred Million Guinea Pigs.” Many 
medical men who read that book must have 
been a bit concerned to think of the way in 
which its perusal might serve to add to the 
torturing fears of that host of mildly psycho- 
pathic persons who already are too much 
afraid of all sorts of things, and too inclined to 
starve themselves. Harding’s book strikes us 
as being much more sane and well-balanced 
and less likely to arouse unwarranted fears in 
nervous and fussy people. 

While the physician can easily recognize 
the many sins of the advertisers of foods and 
drugs and cosmetics, and while he deprecates 
the ballyhoo and the misbranding, when it 
comes to the devising of a new food and drugs 
act, he cannot but feel a little sympathy for 
the advertisers. Granted that most of them 
belong to the tribe of Ananias, one would still 
hate to see them handed over quite helpless 
to the mercies of bureaucrats who might per- 
haps get the jitters over finding, in a can of 
food, a little sodium benzoate or a trace of 
aluminum. 

There is no question that a man who would 
put a substance like lead into a food so as to 
increase his profit should be hanged, but at 
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the same time, an innocent manufacturer 
should not be molested and perhaps ruined 
because his product is found to contain perhaps 
a hundredth of a milligram of lead per kilo. 
As elsewhere in this world of ours, what is 
needed most in the administrators of a pure 
food and drug law is good judicial sense with 
little tendency to follow fads, or to launch 
crusades, or to disregard the advice of experts. 
The administrators would have to avoid like 
the plague any mental association with that 
group of persons in this country who, without 
any research back of their views, crusade vio- 
lently and persistently against the use of small 
amounts of apparently harmless chemicals 
in the preparation of some of our foods. 

One can hardly put down Harding’s book 
without the wish for a better and more work- 
able food and drug act than we now have—one 
that will not leave all sorts of holes through 
which the crooks and the conscienceless can 
walk scatheless; the next question is: when will 
our legislators work out a law that will protect 
the public without at the same time bringing 
useless annoyance to manufacturers and need- 
less exasperation to the public who love, above 
all things, to be gyped. The reviewer is here 
thinking of the answer of his good, college- 
educated wife who, when told that her beautiful 
little jar of beauty cream, costing five dollars 
and compounded by Countess so and so from 
a recipe handed down from Cleopatra, con- 
tained little more than ten cent’s worth of 
common cold cream, answered that she would 
rather have the pretty jar and the yarn and 
the ballyhoo; she realized that it was probably 
all buncombe, but it gave her five dollar’s 
worth of pleasure to go on the assumption that 
it was true, and that the marvellous unguent 
would enter her skin like a food and iron out 
all the effects of age. Blessed are they who are 
happy and content in their folly: why pass laws 
to disturb them? 


CoLLecTED Papers OF St. Mark’s 
Hospitat, Lonpon. Centenary Volume, 
1835-1935. London, H. K. Lewis, 1935. 


This beautiful volume might well be added 
to the library of every proctologist. One of 
the bugbears of the librarian is the Jubilee 
Volume which contains papers on so many 
subjects that it defies classification. Fortu- 
nately the editors of this volume were able to 
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produce a book which, although by many 
authors, deals with only one small group of 
diseases. Many of the papers are by such we'l- 
known men as Lockhart-Mummery and Alling- 
ham. They are all reprints of articles published 
previously in journals. 

St. Mark’s Hospital was founded by Frede- 
rick Salmon in 1835 in a small room. The first 
building on the present site was opened in 
1854. The hospital was designed for the relief 
of poor persons afflicted with fistula and other 
diseases of the rectum. 

Frederick Salmon must have been an unusual! 
character, judging by the fact that single- 
handed, and fighting opposition, he carried on 
the work of the hospital for twenty years. 
According to the old regulations, no patient 
was allowed to stir the fire, put on coals, smoke, 
chew tobacco, play at dice, cards, or gamble 
in the wards. The matron was apparently a 
very busy woman, judging by the number of 
her duties. Curiously, there was an old ordi- 
nance to the effect that “She will occupy the 
apartment allotted for her but not receive 
therein any inmate or lodger”! One matron 
worked for nearly twenty-seven years and died 
at the age of eighty. 

In the old days, “the operating table con- 
sisted of an ordinary bed-stead, from which 
the ends had been removed, with the legs 
extended so as to make it higher at the top.” 
There was a mattress covered with a mackin- 
tosh for the patient to lie on. All operations 
except colostomy were performed with the 
patient in the left lateral position, and a drawer 
on the underside of the table was used to 
accomodate the instruments, etc. There were 
no sterilizers in any of the wards, and no 
sterilized dressings were available. Only the 
instruments could be boiled. Perhaps it was 
just as well not to be fussy when operating in 
so soiled a field. It really is a bit amusing today 
to see a surgeon with mask on face sticking 
his well sterilized and gloved finger into a 
rectum. 


Firty YEARS A SURGEON. By Robert T. 
Morris, M.p., N. Y., E. P. Dutton & Co., 


1935: 


To have practiced medicine fifty years Is 
unusual; to have become a surgeon of wide 
reputation is gratifying to the inner man; to 
write of these fifty years covering the transition 
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>f one surgical era into another, and that writ- 
ing have all the ear-marks of the professional 
is a rare gift. This about covers the interesting 
and absorbing book from Dr. Morris’s pen. 

After he tells how and why he went into 
medicine he dwells on his interneship days at 
Bellevue, the advances in technique, and a 
chapter on “Hospitals Become Recognized 
and Grow.” He decides to specialize in surgery, 
and engages in teaching. The “Fourth Era In 
Surgery” he has told before. Then, Dr. Morris 
covers a wide variety of subjects: Appendicitis, 
Giand Grafting, Osteopathy, Fads and Cures, 
Sex and Birth Control, Professional Jealousies, 
Fee-splitting, The Surgeon’s Fee, The Red 
Gods, and the book ends with “The Long 
Stillwater.” 

It is written in an intimate, friendly style. 
The man in practice twenty-five years or more 
will relive many chapters; the younger man will 
learn about and appreciate medicine in the 
days of his father. Most semi-autobiographical 
books written by our professional brethren 
usually are stilted affairs, that sparkle only 
in a few spots but for the most part make one 
yawn. Dr. Morris has written a book that 
sparkles throughout and one reads the last 
page regretting the reading is over. 


Sinc Sinc Doctor. By Amos O. Squire, 
u.D., Formerly Chief Physician of Sing 
Sing Prison. Introduction by Lewis Laws, 
Warden, Sing Sing Prison. Garden City, 
N. Y., Doubleday, Doran & Co., 1935. 


When we started the first chapter we didn’t 
expect to read many pages. Probably Dr. 
Squire began writing his manuscript right off 
the bat with chapter one, rather than beginning 
in the middle and working both ways toward 
the ends. After Dr. Squire gets into his stride 
we assure the reader he will not put the book 
down until he has finished reading it. 

After telling how he happened to go to Sing 
Sing, he devotes chapters to such absorbing 
topics as, Making Over Criminals, Few Crimi- 
nals are Born that Way, Victims_and Their 
[nvironment, Mental Instability, Drugs, 
“Cockeyed” Justice, “‘We’ll Be Seeing You,” 
Seven Electrocutions in One Day, Three 
[scape from the Death House, Last Hours, 
Death House Reflections, In the Death Cham- 
ber, Women in the Death House, Is Capital 
Punishment Effective, Reclamation vs. Legal 
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Vengeance. We have not repeated all the 
chapter headings. We’ve skipped a few, but 
we think this will give one an idea of what to 
expect. 

Most people, for some reason, like to read of 
prisons, criminals, the entire prison scene. 
Dr. Squire has been a part of one of the largest 
and, also, the best known prisons in America. 
In writing this book he has done a good job. 
We enjoyed it and recommended it to others in 
our family. We feel that you, too, will find it 
entertaining and when you have finished the 
last chapter it will stick with you and make 
you think many things. 


A SHort History oF SoME COMMON 
Diseases. By Divers Authors. Ed. by 
W. pr. Bett. London, Oxford Univ. Press, 


1934. 


Since writing this work the editor has come 
to America as the medical librarian of the 
Columbia Presbyterian Medical Center. The 
titles and authors of the various articles tell 
the story of this work: Acute Infectious Dis- 
eases by Sir John F. H. Broadbent; Tuberculo- 
sis by Prof. John Fraser; Venereal Diseases 
by Sir D’Arcy Power; Pneumonia by E. M. 
Brockbank; Rheumatism by F. John Poynton; 
Rickets by Leonard Findlay; Endocrine Dis- 
orders by Sir Humphrey Rolleston; Bright’s 
Disease by Prof. J. A. Nixon; Heart Disease 
by Robert O. Moon Epilepsy by James Collier; 
Arthritis by John D. Comrie; Gall-Stones by 
Prof. D. P. D. Wilkie; Tonsils and Adenoids 
by Lionel Colledge; Appendicitis by W. R. 
Bett; Malignant Disease by Harold Burrows; 
Malingering by Sir John Collie. 

The articles are written concisely and clearly, 
as we have come to expect from our English 
confréres. This is a splendid work which writers 
will find of great help in the preparation of 
papers. 


HyprocHLtoric Acip AND MINERAL 
Tuerapy. By Walter Bryant Guy, M.p. 
Phila., W. Roy Huntsman, 1934. 


The author of this book has used this treat- 
ment for five vears and gives here the results 
of his experiences together with the technique. 
He states that it is ‘‘written particularly for 
the country doctor, away from the help of 
hospitals and laboratories.” He also says that 
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he “hopes by the publication . . . to stimu- 
late others to similar adventure.” 

The remedy is offered in such a variety of 
cases as tuberculosis, diabetes, cancer, circula- 
tory diseases, diseases of the prostate and many 
others. 

Would that we could share some of the 
author’s enthusiasm! 


SuRGICAL DISEASES OF THE CHEST. 
By Evarts Ambrose Graham, m.p., Jacob 
Jesse Singer, M.p. and Harry C. Ballon, 
M.D. Illus. Phila., Lea & Febiger, 1935. 


This work under the editorship of Dr. Evarts 
Graham is indeed one to attract attention. With 
special chapters contributed by Drs. David H. 
Ballon, Ralph Matson, Ray Matson and Miss 
Helen Lamb, and with over 600 illustrations, 
the work presents the last word on a subject of 
growing importance. Thoroughly practical, 
well arranged, with a bibliography at the end 
of each chapter, this work should be in the 
five foot shelf of every surgeon. 


PracticAL NEUROLOGICAL DIAGNOsIS. 
With Special Reference to the Problems 
of Neurosurgery. By R. Glen Spurling, 


M.D., Springfield, IIl., Charles C. Thomas, 
1934. 


A practical, short and concise presentation 
of the all-important subject of neurological 
diagnosis for the neurologic surgeon. In a little 
over 200 pages with almost 100 pictures, this 
work is a handy reference for the beginner as 
well as the experienced neurosurgeon. 


LimBs FOR THE LimBLeEss. A Handbook 
on Artificial Limbs for Layman and 
Surgeon. By John Culbert Faries, pu.p., 
Introduction by Fred H. Albee, m.p. 
N. Y., Inst. for the Crippled and Disabled, 


1934. 


This is a remarkable little monograph. The 
title of Chapter vi: “Practical Hints for the 
Limbless,” would alone vindicate its publica- 
tion. 

The questions of when to amputate, more 
careful thought at the time of the operation 
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as to the exact point of amputation with a view 
to the application of the artificial limb, greater 
cooperation between the manufacturer of arti- 
ficial limbs and the surgeon and the history of 
artificial limbs for the layman are all considered 
in this volume by the author who, as director 
of the Institute of the Crippled and Disabled 
in New York, has had an unusual experience 
from various angles. 

It is interesting to know that this book has 
been set up, printed and bound in the Insti- 
tute’s print shop and that the drawings were 
prepared by Mr. Ronald Orr, teacher of com- 
mercial art at the Institute. 

This is a book that is interesting from what- 
ever angle it is viewed and we feel it deserves a 
place in the library of every surgeon. 


ELEMENTARY HuMAN ANaTomy. Based 
on Laboratory Studies. By Katharine 
Sibley. N. Y., A. S. Barnes and Co., 1935. 


This is one of the best elementary books on 
human anatomy that we have seen. It is to be 
highly recommended for nurses and _pre- 
medical students. The pictures are well selected 
and the text is authoritative and up-to-date. 
A study of this volume should lay just the 
right foundation for further study under 
proper direction. 


Moutu INFEcTION. Clinical Histories. 
By Oliver T. Osborne, m.p. New Haven, 
Yale Univ. Press, 1934. 


Dr. Osborne was one of the first to call 
attention to the importance of stomatology as 
a branch of medicine. The two page bibliog- 
raphy of his own publications (1917-1933) 
show how assiduously he has worked along this 
line. This volume summarizes his experience 
and in a little over 100 pages presents the “‘clini- 
cal story” of mouth infection, concisely and yet 
completely. The work is divided into three 
parts: (1) Teeth and Gums, (2) Tonsil Infec- 
tion and (3) Vincent’s Infection (Trench 
Mouth), The Tongue, Adenoids, Growths and 
the Toothbrush. 

A careful reading of this monograph wil! 
repay every practitioner. 


